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ABSTRACT

The North River is the largest of the five major tributaries of the Unalakleet River, which is the largest salmon
producer in Norton Sound. The counting tower is located approximately 12 kilometers upstream from the village of
Unalakleet in Eastern Norton Sound. The North River counting tower is a cooperative project operated by the Native
of Village Unalakleet (Unalakleet IRA) with assistance provided by the Alaska Department of Fish & Game
(ADF&G). Funding is provided by the Bering Sea Fishermen’s Association (BSFA) and the Norton Sound
Economic Development Corporation (NSEDC). This report documents the methodology and results of this project
for the years 2002 to 2004. The objective of the project is to obtain daily and seasonal information concerning the
timing and magnitude of the chum Oncorhynchus keta, pink O. gorbuscha, Chinook O. tshawytscha and coho
salmon O. kisutch escapement to the North River. In 2002, counting began on 19 June and ended on 29 August. In
2003 and 2004, counting began on 15 June and ended on 13 September in 2003 and 14 September in 2004. The
expanded counts for 2002 were: 6,143 chum salmon, 324,595 pink salmon, 1,505 Chinook salmon, and 3,210 coho
salmon. The expanded counts for 2003 were: 9,859 chum salmon, 280,212 pink salmon, 1,452 Chinook salmon, and
5,837 coho salmon. The expanded counts for 2004 were: 10,036 chum salmon, 1,162,978 pink salmon, 1,125
Chinook salmon, and 11,187 coho salmon.

Key words:  chum salmon, Chinook salmon, pink salmon, coho salmon, counting tower, North River, Unalakleet
River, Oncorhynchus

INTRODUCTION

The North River is the largest of the five major tributaries of the Unalakleet River, which is the
largest salmon producing system in Norton Sound. The North River salmon counting tower is
located approximately three kilometers above its confluence with the Unalakleet River on
Unalakleet Native Corporation land and has been in operation for nine consecutive years since
1996 (Kohler 2000, 2001, 2002; Rob 1997, 1998, 1999). From 1996 to 2001 Kawerak, Inc. ran
the project. The Unalakleet IRA has operated the project since 2002.

A counting tower was previously operated by ADF&G on the North River for the three years
from 1972 through 1974 near the North River Bridge (Cunningham 1974, 1975; Regnart and
Trasky 1973) and for the three years from 1984 through 1986 (Lean 1985, 1986, 1987). Chum
salmon were the primary species harvested by the Unalakleet Subdistrict commercial fishery
during the early years of the project. The project was discontinued because of a lack of funding
and because the small chum salmon run in the North River was not considered to be a reliable
index of chum salmon abundance for the entire Unalakleet River system. However, the
subsistence, commercial and sport importance of Chinook, pink, and coho salmon has increased
since the project was last discontinued and there are relatively large runs of these species in the
North River. These factors, in conjunction with the availability of funding, have once again
reactivated this project.

OBJECTIVES

The objective of this project was to obtain daily and seasonal information concerning the timing
and magnitude of the chum, pink, Chinook and coho salmon escapement in to the North River.

METHODS

A field camp with two weather port tents and an outhouse was established in mid-June each year.
Scaffolding towers were erected on each bank of the river to serve as an observation platform. A
15 x 2.5 meter vinyl canvas flash panel was placed on the river bottom between the two towers.



An array of ten 120-volt lights was strung on a cable between the two towers to illuminate the
flash panel during periods of darkness.

The 2004 season was the ninth year the North River tower project operated along this section of
river (Figure 1). The tower location was moved down river approximately 100 yards before the
2001 season. The current tower site appears to be in a better location for counting with a smooth
bottom and a consistent depth across the river. A diversionary weir was used on this project prior
to 2002. At that time, a high percentage of the missed counting time was due to the crew having
to spend time maintaining and replacing the weir after it had been washed out by high water.
Since 2002, the weir was not installed. Instead a flash panel that spans the entire river was used
and a second tower was set up on the bank opposite camp. This tower would only be used if
conditions did not allow counting to be conducted from only one side of the River. Since 2002
all counts were conducted from the camp side of the river and use of this second tower has not
been necessary.

In 2002, counting began on 19 June and ended on 29 August. In 2003, counting began on 15
June and ended on 13 September. In 2004, counting began on 15 June and ended on 14
September. The project design called for the crew to count 24 half-hour counts throughout the
duration of the project. However, in 2003 and 2004 only 16 half-hour counts were scheduled on
Saturdays due to budget constraints. The counts from each half-hour shift were doubled to
estimate the hourly escapement for each species. The daily counts considered in this report run
from 0000 hours to 2330 hours. Each day the reported hourly counts were added to produce a
daily subtotal. Every day, the daily and cumulative subtotals for each species were relayed by
radio to the Unalakleet ADF&G office.

When hourly counts were missed due to turbid water or other unexpected circumstances the
expanded hourly counts for this report were calculated using the following methods. For the
hours not counted, the counts were estimated by adding the hourly counts of the day before to the
hourly counts of the day following and dividing the result by two, giving expanded hourly counts
for the hours of the day not counted. The expanded counts for periods of time greater than one
day missed were linearly interpolated in a similar manner (Rob 1997).

RESULTS

The expanded daily and cumulative totals for each salmon species in 2002 to 2004 are shown in
Tables 1 to 3 respectively. The 2002 expanded counts were: 6,143 chum salmon, 324,595 pink
salmon, 1,505 Chinook salmon, and 3,210 coho salmon (Table 1). The actual reported 2002 total
hourly counts were: 5,930 chum salmon, 316,592 pink salmon, 1,480 Chinook salmon, and 3,038
coho salmon. The 2003 expanded counts were: 9,859 chum salmon, 280,212 pink salmon, 1,452
Chinook salmon, and 5,837 coho salmon (Table 2). The actual reported 2003 total hourly counts
were: 8,680 chum salmon, 262,292 pink salmon, 1,222 Chinook salmon, and 3,968 coho salmon.
The 2004 expanded counts were: 10,036 chum salmon, 1,162,978 pink salmon, 1,125 Chinook
salmon, and 11,187 coho salmon (Table 3). The actual reported 2004 total hourly counts were:
9,634 chum salmon, 1,150,092 pink salmon, 1,104 Chinook salmon, and 9,652 coho salmon.

Tables containing the expanded hourly counts for each species and climatological data from
2002 to 2004 are in Appendix A1-A15.



In 2002, counting began on 19 June and ended on 29 August. On the first day of counting,
Chinook and pink salmon were observed. Chum salmon were first observed on 20 June. Coho
salmon were first observed on 9 July. The daily peak count of 254 chum salmon occurred on 31
July; the daily peak count of 32,552 pink salmon occurred on 2 July; the daily peak count of 184
Chinook salmon occurred on 3 July; the daily peak count of 306 coho salmon occurred on 18
August (Table 1).

In 2003, counting began on 15 June and ended on 13 September. Chinook salmon were observed
on the first day of counting. Chum and pink salmon were first observed on 21 June. Coho
salmon were first observed on 18 July. The daily peak count of 798 chum salmon occurred on 25
July; the daily peak count of 28,067 pink salmon occurred on 19 July; the daily peak of 152
Chinook salmon occurred on 1 July; the daily peak count of 437 coho salmon occurred on 28
July (Table 2).

In 2004, counting began on 15 June and ended on 14 September. Pink salmon were observed on
the first day of counting. Chum salmon were first observed on 19 June and Chinook salmon on
the following day. Coho salmon were first observed on 9 July. The daily peak count of 754 chum
salmon occurred on 20 July; the daily peak count of 111,152 pink salmon occurred on 29 June;
the daily peak of 154 Chinook salmon occurred on 11 July; the daily peak count of 560 coho
salmon occurred on 8 August (Table 3).

DISCUSSION

In 2002, 2003 and 2004, 4.1%, 16.1% and 8.9% of the hourly counts respectively were
calculated compared to the average from 1996 to 2001, when 27.4% of the hourly counts were
calculated (Table 4). Removal of the partial weir and low water levels in 2002 to 2004 appear to
have helped to reduce the number of hours when counts were not made.

In 2002, counts were missed due to high murky water on 6 July and 10 August to 11 August.
The longest time missed counting was for a 16-hour period starting on 10 August. In 2003,
counts were missed due to high murky water during the periods from 2 July to 3 July, 26 July to
28 July, 15 August to 16 August, and 24 August to 30 August. In 2004, counts were missed due
to high murky water from 13 August to 17 August. From 2002 to 2004, all other multiple hour
counts missed were due to crew schedules. Actual hours not counted are shown in the table of
expanded hourly counts for each species from 2002 to 2004 in the Appendix A tables 1-12. With
few hourly counts missed in 2002 to 2004, interpolations to estimate salmon abundance appear
to be good approximations of escapement numbers.

Chum salmon escapement estimates were above the cumulative average from 2002 to 2004
(Figures 2 and 3). In 2002 and 2003 late season chum salmon passage was strong and accounted
for the above average cumulative escapement. The early 2003 chum salmon passage was the
lowest on record and lagged well behind average cumulative escapement until counts increased
in mid-July. The 2004 chum salmon escapement was the largest count on record (Table 4).

Pink salmon escapement estimates were well above average from 2002 to 2004. North River
pink salmon escapement has followed an even-odd cycle with high even-year returns and low
odd-year returns. The 2002 pink salmon escapement was the largest return since 1996 (Table 4;
Figures 4 and 5). A significant number of pink salmon may have been missed in 2002 when the
tower started operation on 19 June. The 4,074 pink salmon count for that day was from only



9 hours of counting. The 2003 pink salmon escapement was the largest odd-year escapement on
record and was the fifth largest passage in all years. The 2004 pink salmon escapement was the
largest on record and over twice the pervious high.

Chinook salmon escapement estimates from 2002 to 2004 were below cumulative average
(Figures 6 and 7). The 2002 and 2003 estimates were in the low end of the Sustainable
Escapement Goal (SEG) range of 1,200 to 2,600, while the 2004 fell below the 1,200 low end.
Escapement estimates have been below average and in the low end range or below for the last 5
years. From 2002 to 2004 no commercial fishing for Chinook salmon was allowed. In 2003 and
2004 sport and subsistence fishing were closed to the taking of Chinook salmon for most of July.
Even with the fishing restrictions Chinook salmon escapement still was below average. North
River Tower Chinook salmon count represents 40% of the Unalakleet drainage Chinook salmon
escapement (Wuttig 1999). The Unalakleet drainage Chinook salmon escapement estimate for
2002 to 2004 is 3,763, 3,690 and 2,813 respectively (Table 5).

In 2002 the coho salmon escapement estimate was well below average while the 2003 and 2004
escapement estimates were average (Figures 8 and 9). The 2002 coho run started slow and
continued to be slow until counting ended on 29 August. A significant number of coho may
have passed after the end of counting in 2002. ADF&G test net and subsistence catches on the
Unalakleet River increased dramatically during the first week of September 2002. In 2003 coho
salmon escapement started out above average and then slowed to end around the cumulative
average. In 2004 coho salmon escapement started early and ended as the second highest count
on record (Table 4). In 2003 and 2004 the tower operated until mid September and it is believed
that few coho passed uncounted.
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Table 1.-Expanded daily and cumulative migration of all salmon species past the North
River counting tower, Norton Sound, 2002.

Daily Cumulative Daily Cumulative Daily Cumulative Daily Cumulative
Date Chum Chum Pink Pink Chinook Chinook Coho Coho
19-Jun 0 0 4,074 4,074 8 8 0 0
20-Jun 18 18 7,778 11,852 6 14 0 0
21-Jun 8 26 6,594 18,446 0 14 0 0
22-Jun 20 46 6,096 24,542 4 18 0 0
23-Jun 54 100 12,070 36,612 14 32 0 0
24-Jun 62 162 9,482 46,094 8 40 0 0
25-Jun 34 196 3,188 49,282 8 48 0 0
26-Jun 66 262 7,184 56,466 16 64 0 0
27-Jun 94 356 6,514 62,980 28 92 0 0
28-Jun 146 502 16,948 79,928 80 172 0 0
29-Jun 58 560 4,922 84,850 76 248 0 0
30-Jun 26 586 8,262 93,112 48 296 0 0
1-Jul 78 664 12,898 106,010 38 334 0 0
2-ul 96 760 32,552 138,562 66 400 0 0
3-Jul 66 826 32,072 170,634 184 584 0 0
4-Jul 130 956 17,506 188,140 38 622 0 0
5-Jul 58 1,014 23,506 211,646 86 708 0 0
6-Jul 32 1,046 11,290 222,936 55 763 0 0
7-dul 20 1,066 6,710 229,646 4 767 0 0
8-Jul 28 1,094 7,640 237,286 34 801 0 0
9-Jul 78 1,172 8,022 245,308 52 853 20 20
10-Jul 144 1,316 11,152 256,460 66 919 22 42
11-Jul 170 1,486 12,096 268,556 118 1,037 20 62
12-Jul 42 1,528 8,426 276,982 38 1,075 2 64
13-Jul 122 1,650 8,544 285,526 76 1,151 4 68
14-Jul 96 1,746 7,388 292,914 20 1,171 0 68
15-Jul 138 1,884 6,460 299,374 42 1,213 0 68
16-Jul 248 2,132 7,406 306,780 66 1,279 0 68
17-Jul 175 2,307 4,959 311,739 36 1,315 0 68
18-Jul 182 2,489 3,332 315,071 38 1,353 0 68
19-Jul 224 2,713 3,220 318,291 36 1,389 0 68
20-Jul 153 2,866 2,113 320,404 20 1,409 0 68
21-Jul 136 3,002 1,238 321,642 22 1,431 0 68
22-Jul 62 3,064 986 322,628 14 1,445 0 68
23-Jul 76 3,140 376 323,004 2 1,447 0 68
24-Jul 150 3,290 388 323,392 6 1,453 0 68
25-Jul 106 3,396 596 323,988 6 1,459 0 68
26-Jul 62 3,458 116 324,104 8 1,467 2 70
27-Jul 81 3,539 121 324,225 12 1,479 2 72
28-Jul 138 3,677 184 324,409 10 1,489 8 80
29-Jul 250 3,927 84 324,493 4 1,493 4 84
30-Jul 128 4,055 54 324,547 6 1,499 32 116
31-Jul 254 4,309 22 324,569 4 1,503 30 146
1-Aug 252 4,561 14 324,583 2 1,505 48 194
2-Aug 184 4,745 12 324,595 0 1,505 56 250
3-Aug 136 4,881 0 324,595 0 1,505 48 298
4-Aug 138 5,019 0 324,595 0 1,505 96 394
-continued-



Table 1.—Page 2 of 2.

Daily  Cumulative Daily Cumulative Daily Cumulative Daily Cumulative

Date Chum Chum Pink Pink Chinook Chinook Coho Coho
5-Aug 188 5,207 0 324,595 0 1,505 130 524
6-Aug 178 5,385 0 324,595 0 1,505 156 680
7-Aug 122 5,507 0 324,595 0 1,505 76 756
8-Aug 102 5,609 0 324,595 0 1,505 52 808
9-Aug 94 5,703 0 324,595 0 1,505 48 856
10-Aug 47 5,750 0 324,595 0 1,505 113 969
11-Aug 43 5,793 0 324,595 0 1,505 137 1,106
12-Aug 38 5,831 0 324,595 0 1,505 178 1,284
13-Aug 36 5,867 0 324,595 0 1,505 60 1,344
14-Aug 26 5,893 0 324,595 0 1,505 72 1,416
15-Aug 34 5,927 0 324,595 0 1,505 216 1,632
16-Aug 14 5,941 0 324,595 0 1,505 156 1,788
17-Aug 56 5,997 0 324,595 0 1,505 252 2,040
18-Aug 90 6,087 0 324,595 0 1,505 306 2,346
19-Aug 16 6,103 0 324,595 0 1,505 178 2,524

20-Aug 22 6,125 0 324,595 0 1,505 70 2,594
21-Aug 18 6,143 0 324,595 0 1,505 84 2,678
22-Aug 0 6,143 0 324,595 0 1,505 52 2,730
23-Aug 0 6,143 0 324,595 0 1,505 10 2,740
24-Aug 0 6,143 0 324,595 0 1,505 24 2,764
25-Aug 0 6,143 0 324,595 0 1,505 108 2,872
26-Aug 0 6,143 0 324,595 0 1,505 76 2,948
27-Aug 0 6,143 0 324,595 0 1,505 102 3,050
28-Aug 0 6,143 0 324,595 0 1,505 106 3,156
29-Aug 0 6,143 0 324,595 0 1,505 54 3,210
Total 6,143 324,595 1,505 3,210




Table 2.-Expanded daily and cumulative migration of all salmon species past the North
River counting tower, Norton Sound, 2003.

Daily Cumulative Daily Cumulative Daily Cumulative Daily Cumulative

Date Chum Chum Pink Pink Chinook Chinook Coho Coho
16-Jun 0 0 0 0 2 2 0 0
17-Jun 0 0 0 0 0 2 0 0
18-Jun 0 0 0 0 4 6 0 0
19-Jun 0 0 0 0 4 10 0 0
20-Jun 0 0 0 0 12 22 0 0
21-Jun 2 2 12 12 7 29 0 0
22-Jun 16 18 48 60 6 35 0 0
23-Jun 18 36 172 232 14 49 0 0
24-Jun 20 56 110 342 -2 47 0 0
25-Jun 4 60 50 392 6 53 0 0
26-Jun 2 62 22 414 0 53 0 0
27-Jun 6 68 100 514 10 63 0 0
28-Jun 0 68 78 592 10 73 0 0
29-Jun 18 86 111 703 11 84 0 0
30-Jun 4 90 34 737 6 90 0 0

1-Jul 40 130 190 927 152 242 0 0

2-Jul 25 155 111 1,038 81 323 0 0

3-Jul 23 178 103 1,141 76 399 0 0

4-Jul 12 190 118 1,259 8 407 0 0

5-Jul 5 195 300 1,559 12 419 0 0

6-Jul 14 209 458 2,017 14 433 0 0

7-dul 26 235 1,606 3,623 18 451 0 0

8-Jul 94 329 6,568 10,191 58 509 0 0

9-Jul 122 451 8,468 18,659 78 587 0 0
10-Jul 88 539 5,078 23,737 42 629 0 0
11-Jul 192 731 6,796 30,533 60 689 0 0

12-Jul 148 879 5,442 35,975 34 723 0 0

13-Jul 176 1,055 12,038 48,013 100 823 0 0

14-Jul 234 1,289 11,684 59,697 56 879 0 0

15-Jul 80 1,369 21,204 80,901 34 913 0 0

16-Jul 22 1,391 6,518 87,419 0 913 0 0

17-Jul 150 1,541 18,500 105,919 54 967 0 0

18-Jul 336 1,877 18,174 124,093 96 1,063 8 8

19-Jul 699 2,576 28,067 152,160 78 1,141 26 34

20-Jul 334 2,910 17,240 169,400 56 1,197 124 158

21-Jul 202 3,112 12,704 182,104 48 1,245 106 264

22-Jul 122 3,234 10,624 192,728 48 1,293 52 316

23-Jul 146 3,380 5,814 198,542 20 1,313 86 402

24-Jul 554 3,934 8,838 207,380 16 1,329 134 536

25-Jul 798 4,732 14,577 221,957 47 1,376 127 663

26-Jul 597 5,329 12,760 234,717 15 1,391 240 903

27-Jul 373 5,702 8,505 243,222 15 1,406 309 1,212

28-Jul 140 5,842 3,540 246,762 14 1,420 437 1,649

29-Jul 266 6,108 9,604 256,366 10 1,430 212 1,861

30-Jul 270 6,378 10,201 266,567 2 1,432 115 1,976

-continued-
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Table 2.—Page 2 of 2.

Daily Cumulative Daily Cumulative Daily Cumulative Daily Cumulative

Date Chum Chum Pink Pink Chinook Chinook Coho Coho
31-Jul 174 6,552 2,600 269,167 2 1,434 80 2,056
1-Aug 162 6,714 3,334 272,501 6 1,440 106 2,162
2-Aug 100 6,814 1551 274,052 0 1,440 66 2,228
3-Aug 78 6,892 916 274,968 0 1,440 32 2,260
4-Aug 2 6,894 558 275,526 -2 1,438 40 2,300
5-Aug 38 6,932 652 276,178 0 1,438 42 2,342
6-Aug 188 7,120 578 276,756 4 1,442 60 2,402
7-Aug 216 7,336 630 277,386 4 1,446 124 2,526
8-Aug 258 7,594 496 277,882 0 1,446 86 2,612
9-Aug 332 7,926 810 278,692 0 1,446 245 2,857

10-Aug 328 8,254 616 279,308 0 1,446 308 3,165
11-Aug 62 8,316 102 279,410 2 1,448 42 3,207
12-Aug 90 8,406 120 279,530 2 1,450 54 3,261
13-Aug 132 8,538 70 279,600 0 1,450 68 3,329
14-Aug 120 8,658 108 279,708 0 1,450 412 3,741
15-Aug -17 8,641 92 279,800 0 1,450 271 4,012
16-Aug 9 8,650 68 279,868 0 1,450 173 4,185
17-Aug -20 8,630 16 279,884 0 1,450 28 4,213
18-Aug 168 8,798 86 279,970 0 1,450 124 4,337
19-Aug 76 8,874 26 279,996 0 1,450 90 4,427
20-Aug 234 9,108 56 280,052 2 1,452 88 4,515
21-Aug 124 9,232 16 280,068 0 1,452 118 4,633
22-Aug 66 9,298 11 280,079 0 1,452 91 4,724
23-Aug 109 9,407 27 280,106 0 1,452 188 4,912
24-Aug 54 9,461 15 280,121 0 1,452 97 5,009
25-Aug 54 9,515 13 280,134 0 1,452 92 5,101
26-Aug 54 9,569 13 280,147 0 1,452 92 5,193
27-Aug 54 9,623 13 280,160 0 1,452 92 5,285
28-Aug 54 9,677 13 280,173 0 1,452 92 5,377
29-Aug 54 9,731 13 280,186 0 1,452 92 5,469
30-Aug -2 9,729 0 280,186 0 1,452 13 5,482
31-Aug 12 9,741 5 280,191 0 1,452 36 5,518

1-Sep 32 9,773 6 280,197 0 1,452 28 5,546
2-Sep 16 9,789 -4 280,193 0 1,452 20 5,566
3-Sep -2 9,787 10 280,203 0 1,452 28 5,594
4-Sep 18 9,805 4 280,207 0 1,452 40 5,634
5-Sep 5 9,810 2 280,209 0 1,452 19 5,653
6-Sep 1 9,811 5 280,214 0 1,452 22 5,675
7-Sep 4 9,815 4 280,218 0 1,452 26 5,701
8-Sep 4 9,819 0 280,218 0 1,452 34 5,735
9-Sep 18 9,837 -4 280,214 0 1,452 46 5,781
10-Sep 0 9,837 -2 280,212 0 1,452 6 5,787
11-Sep 6 9,843 0 280,212 0 1,452 32 5,819
12-Sep 10 9,853 0 280,212 0 1,452 8 5,827
13-Sep 6 9,859 0 280,212 0 1,452 10 5,837
Total 9,859 280,212 1,452 5,837
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Table 3.—Expanded daily and cumulative migration of all salmon species past the North River
counting tower, Norton Sound, 2004.

Daily Cumulative Daily Cumulative Daily Cumulative Daily Cumulative

Date Chum Chum Pink Pink Chinook Chinook Coho Coho

15-Jun 0 0 10 10 0 0

16-Jun 0 0 366 376 0 0

17-Jun 0 0 216 592 0 0

18-Jun 0 0 84 676 0 0

19-Jun 4 4 250 926 0 0

20-Jun 0 4 1,386 2,312 4 4

21-Jun 6 10 842 3,154 0 4

22-Jun 4 14 904 4,058 0 4

23-Jun 6 20 1,712 5,770 4 8

24-Jun 8 28 2,312 8,082 2 10

25-Jun 6 34 1,596 9,678 6 16

26-Jun 24 58 4,263 13,941 40 56

27-Jun 40 98 23,266 37,207 64 120

28-Jun 104 202 69,800 107,007 76 196

29-Jun 92 294 111,152 218,159 82 278

30-Jun 50 344 48,714 266,873 14 292

1-Jul 20 364 21,028 287,901 -6 286

2-Jul 50 414 29,632 317,533 30 316

3-Jul 16 430 3,366 320,899 4 320

4-Jul 66 496 28,588 349,487 30 350

5-Jul 110 606 10,896 360,383 10 360

6-Jul 192 798 73,240 433,623 96 456

7-Jul 100 898 34,716 468,339 86 542

8-Jul 32 930 36,192 504,531 20 562

9-Jul 80 1,010 11,700 516,231 32 594 8 8

10-Jul 496 1,506 53,893 570,124 31 625 33 41

11-Jul 530 2,036 74,302 644,426 154 779 14 55

12-Jul 314 2,350 93,770 738,196 58 837 42 97

13-Jul 442 2,792 98,084 836,280 60 897 40 137

14-Jul 508 3,300 104,650 940,930 78 975 42 179

15-Jul 334 3,634 44,670 985,600 42 1,017 58 237

16-Jul 90 3,724 17,300 1,002,900 10 1,027 56 293

17-Jul 156 3,880 12,648 1,015,548 7 1,034 52 345

18-Jul 568 4,448 21,020 1,036,568 8 1,042 82 427

19-Jul 316 4,764 16,270 1,052,838 16 1,058 82 509

20-Jul 754 5,518 30,966 1,083,804 24 1,082 178 687

21-Jul 652 6,170 21,632 1,105,436 12 1,094 192 879

22-Jul 322 6,492 14,590 1,120,026 6 1,100 216 1,095

23-Jul 162 6,654 5,688 1,125,714 2 1,102 170 1,265

24-Jul 348 7,002 7,802 1,133,516 2 1,104 214 1,479

25-Jul 278 7,280 4582 1,138,098 2 1,106 148 1,627

26-Jul 126 7,406 3,270 1,141,368 4 1,110 116 1,743

27-Jul 74 7,480 1,242 1,142,610 4 1,114 76 1,819

28-Jul 214 7,694 2,896 1,145,506 0 1,114 160 1,979

29-Jul 176 7,870 2,538 1,148,044 4 1,118 170 2,149
-continued-
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Table 3.—Page 2 of 2.

Daily Cumulative Daily Cumulative Daily Cumulative Daily Cumulative

Date Chum Chum Pink Pink Chinook Chinook Coho Coho
30-Jul 192 8,062 2,172 1,150,216 2 1,120 316 2,465
31-Jul 123 8,185 2,130 1,152,346 3 1,123 243 2,708
1-Aug 92 8,277 1,366 1,153,712 2 1,125 102 2,810
2-Aug 128 8,405 1,134 1,154,846 0 1,125 74 2,884
3-Aug 74 8,479 1,000 1,155,846 0 1,125 108 2,992
4-Aug 70 8,549 1,128 1,156,974 2 1,127 134 3,126
5-Aug 82 8,631 918 1,157,892 -4 1,123 160 3,286
6-Aug 224 8,855 1,010 1,158,902 0 1,123 308 3,594
7-Aug 130 8,985 1,194 1,160,096 0 1,123 470 4,064
8-Aug 138 9,123 794 1,160,890 4 1,127 560 4,624
9-Aug 88 9,211 626 1,161,516 0 1,127 362 4,986
10-Aug 82 9,293 390 1,161,906 0 1,127 224 5,210
11-Aug 136 9,429 330 1,162,236 -2 1,125 266 5,476
12-Aug 112 9,541 178 1,162,414 0 1,125 386 5,862
13-Aug 59 9,600 98 1,162,512 0 1,125 296 6,158
14-Aug 59 9,659 98 1,162,610 0 1,125 296 6,454
15-Aug 59 9,718 98 1,162,708 0 1,125 296 6,750
16-Aug 59 9,777 98 1,162,806 0 1,125 296 7,046
17-Aug 55 9,832 85 1,162,891 0 1,125 270 7,316
18-Aug 16 9,848 34 1,162,925 0 1,125 206 7,522
19-Aug 24 9,872 42 1,162,967 0 1,125 210 7,732
20-Aug 14 9,886 0 1,162,967 0 1,125 168 7,900
21-Aug 1 9,887 11 1,162,978 0 1,125 164 8,064
22-Aug 6 9,893 -8 1,162,970 0 1,125 206 8,270
23-Aug 32 9,925 0 1,162,970 0 1,125 278 8,548
24-Aug 30 9,955 2 1,162,972 0 1,125 150 8,698
25-Aug 12 9,967 -18 1,162,954 0 1,125 154 8,852
26-Aug 0 9,967 14 1,162,968 0 1,125 52 8,904
27-Aug -2 9,965 16 1,162,984 0 1,125 92 8,996
28-Aug 1 9,966 8 1,162,992 0 1,125 191 9,187
29-Aug 2 9,968 -6 1,162,986 0 1,125 142 9,329
30-Aug -2 9,966 -4 1,162,982 0 1,125 76 9,405
31-Aug 2 9,968 0 1,162,982 0 1,125 152 9,557
1-Sep 18 9,986 0 1,162,982 0 1,125 186 9,743
2-Sep 6 9,992 -4 1,162,978 0 1,125 92 9,835
3-Sep -4 9,988 -6 1,162,972 0 1,125 38 9,873
4-Sep 6 9,994 0 1,162,972 0 1,125 153 10,026
5-Sep 8 10,002 -4 1,162,968 0 1,125 104 10,130
6-Sep 10 10,012 4 1,162,972 0 1,125 98 10,228
7-Sep 4 10,016 0 1,162,972 0 1,125 192 10,420
8-Sep 2 10,018 0 1,162,972 0 1,125 54 10,474
9-Sep 8 10,026 0 1,162,972 0 1,125 218 10,692
10-Sep 4 10,030 4 1,162,976 0 1,125 106 10,798
11-Sep 4 10,034 0 1,162,976 0 1,125 113 10,911
12-Sep 0 10,034 0 1,162,976 0 1,125 102 11,013
13-Sep 0 10,034 -2 1,162,974 0 1,125 168 11,181
14-Sep 2 10,036 4 1,162,978 0 1,125 6 11,187
Total 10,036 1,162,978 1,125 11,187
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Table 4.—Historic dates of operation, expanded salmon passage, percent of each species passage calculated for the North River
counting tower, and percent of hourly counts calculated, Norton Sound, 1972-74,1984-86, and 1996-2004.

% Hourly
Chum % Pink % Chinook % Coho % Counts
Year Operating Period Expanded Calculated Expanded Calculated Expanded Calculated Expanded Calculated Calculated
1972 July 7-July 282 2,332 ¢ 54,934 ¢ 561 ¢ d d ¢
1973 June 29-July 232 4,334 ¢ 26,542 ¢ 298 ¢ d ¢ ¢
1974  June 25-July 17° 826 ¢ 143,789 ¢ 196 ¢ d ¢ ¢
1984 June 25-July 28 2,915 30.43% 458,387 31.97% 2,844 41.07% d ¢ 11.30%
1985 June 27-Aug 31 4,567 14.41% 4,360 3.05% 1,426 16.06% 2,045 28.66% 17.40%
1986  June 25-July 18 3,738 ¢ 236,487 ¢ 1,613 ¢ d d 14.00%
1996 June 16-July 25 9,789 18.64% 332,539 14.47% 1,197 15.96% 1,229 11.64% 20.10%
1997 June 16-Aug 21 6,904 25.09% 127,926 27.85% 4,185 29.75% 5,768 46.22% 14.10%
1998 June 15-Aug 12 1,526 23.33% 74,045 26.11% 2,100 18.10% 3,361 43.05% 24.90%
1999 June 30-Aug 31 5,600 48.68% 48,993 39.49% 2,263 55.10% 4,792 45.12% 34.00%
2000 June 17-Aug 12 4,971 23.52% 69,703 10.77% 1,046 18.93% 6,961 23.72% 28.70%
2001 July 5-Sept 15 6,515 29.59% 24,737 18.57% 1,337 33.58% 12,383 38.85% 42.40%
2002 June 19-Aug 29 6,143 3.47% 324,595 2.47% 1,505 1.66% 3,210 5.36% 4.09%
2003 June 15-Sept 13 9,859 11.96% 280,212 6.40% 1,452 15.70% 5,837 24.96% 16.10%
2004 June 15-Sept 14 10,036 3.60% 1,162,978 1.11% 1,125 1.87% 11,187 13.74% 8.91%

Escapement based on 24-hour counts.
Escapement based on 18-hour counts.
Percent passage estimated unavailable due to lack of detailed data.

Counting project did not monitor escapement during coho salmon run periods, resulting in a lack of coho salmon escapement data.



Table 5.—North River Tower Chinook salmon count expanded to Unalakleet Drainage
Chinook salmon estimate.

North River Tower Estimated Unalakleet River Drainage
Year  Operating Period Chinook Count Chinook Count
1984  June 25-July 28 2,844 7,110
1985  June 27-Aug 31 1,426 3,565
1986  June 25-July 18 1,613 4,033
1996  June 16-July 25 1,197 2,993
1997  June 16-Aug 21 4,185 10,463
1998  June 15-Aug 12 2,100 5,250
1999  June 30-Aug 31 2,263 5,658
2000  June 17-Aug 12 1,046 2,615
2001  July 5-Sept 152 1,337 & 3,343
2002  June 19-Aug 30 1,505 3,763
2003  June 15-Sept 13 1,452 3,630
2004  June 15-Sept 14 1,125 2,813

& Minimum count due to late start of project.
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Figure 1.—Location of the North River counting tower project site, Norton Sound, 2002-2004.
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Figure 2.—Daily chum salmon migration past the North River counting tower, Norton
Sound, 2002-2004.
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Figure 3.-The 2002, 2003, 2004, and average cumulative chum salmon migration past the
North River counting tower, Norton Sound.
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Figure 4.—Daily pink salmon migration past the North River counting tower, Norton Sound, 2002-2004.
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Figure 5.-The 2002, 2003, 2004 and even-year average cumulative pink salmon migration past the
North River counting tower, Norton Sound.

18



200 -

B Daily Chinook Migration 2002
175 1 M Daily Chinook Migration 2003
- O Daily Chinook Migration 2004
g 150 -
<
wn
X~
S 125
o
=
=
O 100 -
©
g 75 A
1S
>
Z
50 -
25 | ‘ ‘
o DO 1 B | || ||||||...|||...
6/20 6/25 6/30 715 7/10 7/15 7120 7125 7130

Date

Figure 6.—Daily Chinook salmon migration past the North River counting tower, Norton Sound,
2002-2004.
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Figure 7.—The 2002, 2003, 2004 and average cumulative Chinook salmon migration past the North
River counting tower, Norton Sound.
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Figure 8.—Daily coho salmon migration past the North River counting tower, Norton Sound, 2002—-2004.
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Figure 9.-The 2002, 2003, 2004 and average cumulative coho salmon migration past the North River
counting tower, Norton Sound.
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Appendix Al.—Expanded daily hourly chum salmon migration past the North River counting tower, Norton Sound, 2002.

% of
Date 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 Total Total

(44

6/19 | Not expanded | o o o0 o0 o0 o | Notexpaded | 0 0 0 0 00%

6/20 2 0 0 0 0 0 0 0 0 0 0 4 0 4 8 0 0 18  0.3%
6/21 2 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 4 0 0 0 0 0 0 8 0.1%
6/22 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 4 2 2 0 20 0.3%
6/23 8 0 2 2 0 0 2 0 0 0 0 4 0 2 0 0 0 6 0 0 10 2 6 10 54  0.9%
6/24 2 0 0 2 0 2 0 4 0 0 0 0 0 0 2 0 0 0 0 0 8 14 10 18 62 1.0%
6/25 2 2 0 0 2 0 0 4 0 0 0 0 0 2 2 0 0 0 0 8 0 2 0 10 34 0.6%
9/26 16 10 2 4 0 4 6 0 0 2 0 0 0 0 0 0 0 0 0 14 2 6 66 1.1%
6/27 0 6 0 2 4 8 0 0 0 0 0 0 0 0 0 4 0 0 0 2 6 18 14 30 94  1.5%
6/28 18 2 28 0 0 6 4 0 0 0 0 0 0 0 12 4 0 0 6 6 4 10 20 26 146 2.4%
6/29 2 0 0 2 0 0 2 0 2 0 0 2 0 0 12 6 0 10 0 4 58 0.9%
6/30 0 2 0 0 4 0 0 0 0 0 0 0 0 0 0 2 0 0 2 4 0 2 26  0.4%

71 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 10 40 18 2 78  1.3%

712 0 0 2 0 0 2 6 10 4 0 0 2 0 12 0 0 0 0 2 0 38 6 12 9%  1.6%

713 12 2 0 0 4 0 6 16 4 2 2 4 0 0 0 0 0 0 8 0 0 2 4 66 1.1%

714 2 14 22 20 26 20 0 0 0 2 0 2 6 4 0 6 0 2 0 2 0 0 0 130 2.1%

715 0 0 4 2 0 2 6 2 0 0 2 4 4 0 6 2 0 2 2 4 10 6 0 0 58 0.9%

716 2 6 2 0 2 4 -2 0 0 0 2 2 2 1 3 1 0 1 2 0 0 2 0 32  0.5%

7 4 2 4 2 0 0 0 0 0 0 2 0 0 2 0 0 0 0 2 0 2 0 0 20 0.3%

718 0 2 2 2 0 4 0 0 0 0 2 0 0 4 2 2 0 6 0 0 2 0 0 28  0.5%

719 4 6 4 0 6 6 2 0 0 0 0 0 0 2 4 16 0 10 0 2 10 0 4 2 78  13%
7/10 10 4 0 2 2 6 0 0 2 0 0 0 0 2 0 2 6 16 12 16 10 18 24 12 144 2.3%
7111 30 26 12 6 2 4 0 0 0 0 0 0 2 0 2 6 12 4 2 12 20 24 6 0 170 2.8%
712 4 8 0 2 0 0 0 0 0 0 0 0 0 0 2 0 4 2 0 8 0 4 42 0.7%
713 2 2 8 2 4 0 2 0 0 0 0 2 6 10 6 14 12 20 16 8 2 0 122 2.0%
74 2 16 8 4 2 4 0 0 0 4 4 0 0 6 2 2 4 6 12 4 4 96 1.6%
715 0 4 12 10 0 2 0 0 0 0 2 2 0 4 0 12 8 28 4 10 16 12 6 138 2.2%
7116 6 24 30 42 14 2 4 4 0 4 2 2 4 10 12 6 10 4 24 26 18 248 4.0%
7117 20 24 20 10 6 8 3 0 4 0 0 0 0 0 0 2 10 24 10 12 22 175 2.8%
718 0 18 40 28 16 12 2 0 20 4 0 0 4 0 0 2 8 2 10 12 4 182  3.0%
719 4 32 22 10 10 6 2 0 0 0 0 2 0 6 8 10 -4 2 16 40 16 14 12 16 224 3.6%
7120 18 24 8 2 6 4 1 0 2 -2 6 2 0 10 6 0 0 10 28 22 6 153  2.5%
721 14 40 18 6 2 2 0 0 0 0 0 4 0 0 4 0 8 20 10 8 136 2.2%
722 16 6 12 2 0 10 0 0 0 0 4 2 0 6 2 0 0 0 0 0 2 62 1.0%

-continued-



Appendix Al.—Page 2 of 2.

% of
Date 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 Total Total

(4

7/23 10 8 12 4 14 2 0 0 0 0 0 0 2 0 2 0 4 0 10 2 0 6 0 0 76 1.2%
7/24 16 62 34 12 6 4 2 2 0 0 0 0 0 0 4 0 0 2 0 6 0 0 0 0 150 2.4%
7/25 8 26 12 2 6 4 0 0 0 0 0 0 0 2 4 2 0 6 0 4 0 8 12 10 106 1.7%
7/26 4 8 4 2 18 12 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2 0 4 6 62 1.0%
7127 8 8 2 1 9 6 1 0 0 0 0 0 0 0 0 6 6 2 2 0 6 16 6 2 81 1.3%
7/28 12 8 0 0 0 0 2 0 2 0 6 0 2 6 2 2 8 10 18 8 4 6 14 28 138 2.2%
729 84 46 36 14 -2 0 0 6 0 0 8 6 2 2 0 0 4 2 6 2 10 8 4 12 250 4.1%
7130 6 14 24 12 0 6 0 0 0 0 4 0 0 2 0 10 2 0 2 0 4 4 18 20 128 2.1%
7131 42 32 20 22 6 4 0 4 2 0 0 -2 4 6 0 0 40 4 2 6 6 28 6 22 254  4.1%
8/1 48 66 32 0 8 0 2 0 0 0 0 0 4 0 0 4 4 10 8 6 2 14 20 24 252 4.1%
8/2 36 52 12 4 0 0 4 0 2 0 2 0 0 4 0 10 4 0 0 0 8 0 40 184  3.0%
8/3 45 38 13 10 0 4 2 0 0 0 4 -4 0 0 0 0 0 4 2 2 0 4 12 136 2.2%
8/4 54 24 14 16 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 4 10 6 138 2.2%
8/5 34 12 30 26 2 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 2 12 14 50 188 3.1%
8/6 70 28 36 4 8 0 0 6 0 2 0 0 0 0 0 0 0 0 0 0 2 0 2 20 178  2.9%
817 10 46 20 6 2 14 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 122 2.0%
8/8 58 0 10 4 6 0 0 16 0 0 0 0 0 0 4 0 0 0 0 0 2 0 0 2 102 1.7%
8/9 24 34 14 6 2 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 2 0 94  15%
8/10 6 16 4 2 0 0 4 0 0 0 0 0 0 0 0 4 0 0 0 0 4 6 1 0 47  0.8%
8/11 5 13 6 1 1 3 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 43 0.7%
8/12 4 10 8 0 2 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 38 0.6%
8/13 8 2 6 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 36 0.6%
8/14 4 2 4 6 4 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 2 0 0 0 26 0.4%
8/15 2 12 12 4 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 34 0.6%
8/16 2 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14 0.2%
8/17 20 26 10 4 0 0 0 0 0 0 -4 0 0 0 0 0 0 0 0 0 0 0 0 0 56 0.9%
8/18 26 44 16 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 90 1.5%
8/19 0 4 6 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 16 0.3%
8/20 0 2 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22 0.4%
8/21 4 6 0 -4 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 18  0.3%
8/22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0%
8/23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0%
8/24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0%
Total 868 935 667 352 212 227 81 74 16 26 38 48 40 83 85 121 150 143 186 212 266 456 351 506 6,143 100%
% of

Total 141 125 109 57 35 37 13 12 03 04 06 08 07 14 14 20 24 23 30 35 43 74 57 82 100

Note: Outlined areas indicate hours not counted. Numbers in outlined areas indicate estimated passage.



Appendix A2.—Expanded daily hourly chum salmon migration past the North River counting tower, Norton Sound, 2003.
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% of
Total

0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 Total

Date
8/15

-0.2

-17

0.1

10

11

16 | 2

-14
2

-20

6

12 | 2

-3

-0.2

-20
168

10
18

-2 -12

-10

-2
10
10
2
20
2

8/17
8/18
8/19
8/20
8/21
8/22

1.7
0.8

14
20
10
24

38
12
20

14 26

14
12

14

76
234
124

2.4

100
26

10
12

22

10

26
12
12
6

13
0.7

-2

-2
-2

-14

14
-2

66
109

16

16
14

11
0.5

54
54
54
54
54
54

0.5

0.5

0.5

0.5

0.5

20

16

14

10

14 2

-16

10

823 | 1
8/24
8/25
8126
8/27
8/28
8/29
8130
8/31
o1
o2
o3
o4
o5
o/6
o7
o/8
9/9
9/10
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0
0
0
0
0
0
0
0

0.0
0.1
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26

0.3
0.2

16

0.0
0.2

18

10

0.1

0

-2

0.0
0.0
0.0
0.2

0

-2

18

0.0
0.1

-2
0
0

0.1

10

0.1

0
439

o3 | o
Total

181 119 314 191 142 62 85 78 146 187 192 306 533 438 808 705 883 765 977 882 632 9,859 100

265

529

% of

19 19 31 54 44 82 72 90 78 99 89 64 100

15

45 27 18 12 32 19 14 06 09 08

5.4

Total
Note: Outlined areas indicate hours not counted. Numbers in outlined areas indicate estimated passage.




Appendix A3.—Expanded daily chum salmon migration past the North River counting tower, Norton Sound, 2004.

% of
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Appendix A3.—Page 2 of 3.

% of
Date 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 Total  Total
15-Jul 24 12 10 0 10 8 10 4 6 -2 8 2 4 18 18 104 -12 2 14 46 34 6 8 0 334 3.3%
16-Jul 18 0 4 2 6 6 0 0 0 2 2 0 4 4 8 2 -2 10 -2 4 4 6 6 90 0.9%
17-Jul 2 4 0 0 34 20 6 4 0 1 1 5 6 7 6 2 8 0 4 0 12 12 16 156 1.6%
18-Jul 26 22 0 4 0 20 36 8 8 0 0 0 10 8 10 4 66 24 16 34 120 88 38 26 568 5.7%
19-Jul 16 10 6 14 6 26 28 10 2 0 2 6 4 14 6 8 10 12 14 10 16 24 36 36 316 3.1%
20-Jul 74 70 12 20 10 44 46 12 4 2 2 2 10 0 16 14 48 66 34 52 80 50 16 70 754 7.5%
21-Jul 78 42 16 6 10 22 16 18 4 2 0 0 2 8 4 6 46 78 100 88 44 16 24 22 652 6.5%
22-Jul 52 72 22 4 4 10 30 4 2 0 0 4 2 2 8 6 0 18 10 2 6 22 30 12 322 3.2%
23-Jul 32 26 2 0 0 18 10 8 0 -2 0 -4 -2 4 4 6 12 4 6 4 6 4 18 162 1.6%
24-Jul 46 40 12 0 4 10 10 0 0 0 0 2 4 12 10 8 26 16 16 52 32 20 20 348 3.5%
25-Jul 18 14 8 8 0 20 4 4 0 2 2 2 0 10 14 10 18 16 2 38 48 18 16 278 2.8%
26-Jul 16 0 4 6 -2 26 40 2 2 2 0 -4 0 0 0 2 -2 4 10 6 0 4 4 6 126 1.3%
27-Jul 2 0 4 0 4 10 8 0 4 0 -2 0 -4 6 2 2 2 8 2 4 6 74 0.7%
28-Jul 12 14 20 6 -4 8 22 2 -2 4 0 6 4 2 10 4 12 10 16 20 24 12 214 2.1%
29-Jul 16 10 8 2 6 16 8 8 2 2 2 0 2 8 14 8 8 8 6 10 2 10 8 12 176 1.8%
30-Jul 24 18 8 4 4 4 32 10 8 -2 0 0 2 6 2 4 6 2 6 10 8 8 16 12 192 1.9%
31-Jul 8 6 16 8 4 6 8 6 5 1 1 2 2 4 2 4 4 2 2 8 2 4 8 10 123 1.2%
1-Aug 6 14 4 2 2 -2 14 6 2 4 2 4 2 2 2 4 -2 2 6 4 4 4 2 4 92 0.9%
2-Aug 8 6 6 2 2 2 14 2 4 0 2 2 0 2 4 4 12 6 6 16 6 8 6 8 128 1.3%
3-Aug 4 2 2 0 8 8 10 8 0 -2 0 0 0 0 0 2 2 0 6 6 2 4 6 6 74 0.7%
4-Aug 2 4 8 -2 0 2 10 2 2 0 0 0 0 0 2 2 -2 8 -2 4 0 10 12 8 70 0.7%
5-Aug 8 8 4 10 2 0 4 8 0 0 -4 0 2 0 4 2 4 6 6 2 6 -6 12 82 0.8%
6-Aug 20 12 16 6 2 4 2 2 2 0 -2 -2 -2 -2 2 8 18 6 14 14 36 42 16 10 224 2.2%
7-Aug 18 22 8 12 12 6 12 26 2 0 -1 0 -2 -1 3 7 0 0 0 4 0 0 0 130 1.3%
8-Aug 20 20 6 10 10 2 10 6 2 0 0 2 -2 0 4 6 2 4 8 10 0 10 0 138 1.4%
9-Aug 12 22 4 2 4 4 10 14 -6 -4 2 -6 -2 -2 2 4 0 4 2 8 8 4 2 88 0.9%
10-Aug 2 8 6 -2 2 0 4 -2 0 4 2 0 4 6 -2 2 4 14 14 10 2 2 2 0 82 0.8%
11-Aug 4 14 6 0 0 0 4 4 0 2 4 -2 2 2 4 12 6 8 2 28 22 6 6 2 136 1.4%
12-Aug 10 14 2 8 8 8 10 6 0 -2 6 0 2 2 6 0 6 12 6 2 0 6 0 0 112 1.1%
13-Aug| 5 7 1 4 4 3 5 4 -1 -1 1 0 3 1 4 0 4 8 3 1 0 3 0 0 59 0.6%
14-Aug| 5 7 1 4 4 3 5 4 -1 -1 1 0 3 1 4 0 4 8 3 1 0 3 0 0 59 0.6%

-continued-
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% of

Total

Total

0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300

Date
15-Aug
16-Aug
17-Aug
18-Aug
19-Aug
20-Aug
21-Aug
22-Aug
23-Aug
24-Aug
25-Aug
26-Aug
27-Aug
28-Aug
29-Aug
30-Aug
31-Aug

0.6%
0.6%
0.5%
0.2%
0.2%
0.1%
0.0%
0.1%
0.3%
0.3%
0.1%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.2%
0.1%
0.0%
0.1%
0.1%
0.1%
0.0%
0.0%
0.1%
0.0%
0.0%
0.0%
0.0%
0.0%

59
59
55
16
24
14
1
6

32

5
5
5
0
0
2
0
2
2
-2
2
-4
-4
0
2
0
0
4
-2
2
0
-2
0
0
0
0
0
2
0
0
0
901
9.0%

-2

-4

-2

30
12
0
-2
1
2
-2
2
18
6
-4
6
8
10
4
2
8
4
4
0
0
2
10,036
100%

-2

-2

-2

1-Sep

-2
-2

-2
-2

2-Sep

3-Sep

4-Sep

-2

5-Sep

6-Sep

7-Sep

8-Sep

-2

9-Sep
10-Sep
11-Sep
12-Sep
13-Sep
14-Sep

100%

738
7.4%

609 616 758 756 636
6.1% 7.6% 7.5% 6.3%

6.1%

600
6.0%

508
5.1%

272 486
4.8%

2.7%

166
1.7%

105
1.0%

59 33 37 66
0.3% 0.4% 0.7%

0.6%

315 218 194 361 553 270
2.2% 1.9% 3.6% 55% 2.7%

3.1%

779
7.8%

Total

Note: Outlined areas indicate hours not counted.
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Appendix A4.—Expanded daily hourly pink salmon migration past the North River counting tower, Norton Sound, 2002.

% of
Date 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 Total Tota
19-3un | Not expanded 4 4 10 110 14 0 || Notexpanded 264 -36 3704 4,074 1.3%
20-un 518 1026 2 || 0 0 0 0 106 106 6 0 854 1860 312 2860 128 0 7,778 2.4%
21-dun 1,374 680 50 10 18 44 0 4 0 0 0 0 0 0 5 6 135 1148 128 54 868 752 20 30 6,594 2.0%
22-Jun 4 388 8 14 6 0 54 22 2 4 2 0 o o 0 0 2 26 0 3748 756 132 720 180 6,096 1.9%
23Jun 868 38 26 10 0O 8 4 0 0 4 8 4 2 8 4 6 -2 2162 0 594 1574 1374 3942 1356 12,070  3.7%
24-Jun 22 14 126 58 44 242 56 26 4 0 0 0 o 2 32 0o o0 8 308 884 3150 2604 580 1322 9,482 2.9%
25-Jun 76 44 8 16 14 38 20 54 12 6 6 6 20 130 6 0o 2 0 368 614 80 614 170 884 3,188 1.0%
26-Jun 2022 74 190 58 46 156 16 8 6 28 2 0 0o o0 2 2 84 -4 26 1582 444 80 148 2218 7,184 2.2%
270un 10 68 18 38 104 90 24 10 0 0 0 0 0o 4 0 90 540 116 0 126 292 1500 1264 2240 6,514 2.0%
28Jun 1052 50 324 20 80 198 30 8 44 28 16 12 2 20 2274 126 382 188 1652 1052 204 2740 4630 1816 16,948  52%
29-Jun 9%  -20 -126 -92 -162 -346 -216 -118 142 0 0 12 20 8 0 150 1272 36 984 196 1018 112 276 1680 4,922 1.5%
30Jun 610 108 116 2 -2 140 12 0 0 0 4 0 0 0 42 488 0 118 400 1580 316 2196 2 2130 8,262 2.5%
a0 512 472 62 12 80 314 124 94 36 32 4 36 322 280 212 2 0 4 256 552 2320 4586 1800 786 12,898 4.0%
2ul 232 190 34 20 42 312 746 1062 338 76 60 64 272 2400 1596 60 780 606 588 150 152 15092 4946 1834 32552  10.0%
3Jul 5166 150 32 20 64 360 1166 2826 514 388 142 208 60 216 54 312 60 600 3124 734 3520 4780 4884 2692 32,072  9.9%
4-3ul 492 1322 336 532 1092 2176 1464 108 94 94 76 78 118 332 304 464 228 220 470 894 1916 1040 3000 656 17,506 5.4%
5Jul 464 216 50 46 54 442 1060 696 372 402 332 244 384 464 548 938 990 3084 1774 962 2494 2160 2630 2700 23,506  7.2%
6-Ju 774 108 76 18 20 62 -2 -4 16 | 313 311 226 321 312 368 580 750 1820 1175 696 1494 1102 352 412 11,200  3.5%
70 252 164 102 74 122 272 294 160 202 224 290 208 258 160 188 222 510 556 576 412 362 374 386 342 6,710 2.1%
8Jul 158 214 136 144 162 396 268 150 84 76 140 110 140 290 320 526 522 540 408 502 682 724 540 408 7,640 2.4%
9Jul 422 486 202 124 234 258 140 106 86 98 40 78 218 220 344 480 O 764 344 678 660 490 884 666 8,022 2.5%
10-ul 464 308 156 62 138 378 176 142 66 80 42 58 128 104 108 196 460 900 712 1438 880 1704 1332 1120 11,152  3.4%
11-0u 1012 606 282 112 146 302 234 86 48 56 40 86 148 406 314 756 640 840 602 1034 1356 1540 780 670 12,096  3.7%
12-u 470 456 214 102 132 206 266 98 74 112 88 70 122 90 136 630 464 704 804 800 768 780 340 500 8,426 2.6%
13-Ju 636 678 306 204 232 446 334 196 100 60 114 160 84 370 454 426 464 502 720 568 510 540 440 0 8,544 2.6%
14-u 408 466 248 186 140 284 202 90 80 136 240 280 144 310 284 232 200 336 440 570 596 692 564 260 7,388 2.3%
15-0u 110 536 330 448 160 200 168 52 110 0 212 220 140 96 136 98 280 312 650 272 702 640 404 184 6,460 2.0%
16-ul 374 370 302 302 156 164 378 || 62 106 150 218 368 198 322 356 328 352 140 754 1266 740 7,406 2.3%
17-0u 640 330 164 126 142 132 253 || 166 134 122 40 142 120 144 158 174 266 546 382 348 430 4,959 1.5%
18Jul 144 202 154 152 78 188 526 | 64 112 80 72 90 118 66 208 114 138 192 184 202 248 3,332 1.0%
19-u 108 232 136 54 92 138 118 152 86 152 58 12 72 142 102 118 110 170 240 188 156 190 232 162 3,220 1.0%
200ul 166 174 28 30 22 32 333 || 14 14 32 48 38 68 204 150 30 60 152 188 222 108 2,113 0.7%
210u 132 102 22 28 30 52 178 || 14 32 16 2 34 18 26 16 40 34 84 144 106 108 1,238 0.4%
22-3ul 94 28 54 20 26 58 142 || 12 22 46 32 26 44 82 46 40 66 38 50 34 26 986 0.3%
23-3ul 36 18 24 22 28 34 24 18 12 0 6 0 12 4 16 16 2 4 26 10 8 20 10 6 376 0.1%
24-3ul 62 82 4 28 22 8 18 14 0 6 14 6 4 6 14 8 10 4 6 6 12 4 4 10 388 0.1%
25-3ul 24 2 14 2 10 4 16 6 10 8 16 18 26 44 58 50 40 64 12 36 12 30 46 28 596 0.2%

-continued-
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% of
Date 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 Total Tota
26-3ul 4 2 4 0 00 0 0 o 0 4 0 6 0 0 0 8 16 4 22 18 14 8 6 116 0.0%
27-3ul 7 3 0 o o o ol o 4 0 0 0 2 0 4 10 8 12 4 12 22 16 10 121 0.0%
28-2ul 10 12 2 0 o 0o o o0 4 2 4 6 14 10 14 16 16 6 14 6 14 10 8 16 184 0.1%
29-3ul 22 4 4 0 2 0 0 0 o0 0 2 4 8 0 6 0o 4 2 4 4 0 2 4 12 84 0.0%
30-aul 2 0 0 0 0 0o o o0 0 0 0 2 0 o0 0 4 2 4 0 4 4 10 16 6 54 0.0%
31-3ul 4 0 0 0 2 0 0 0 o0 0 2 2 0 o0 2 0 2 0 8 0 0 0 0 0 22 0.0%
1-Aug 0 4 0 0 0 0o o0 o0 o0 2 0 4 0 o0 2 0 0 0 0 0 2 0 0 0 14 0.0%
2-Aug 0 0 0 0 00 0o 0 4 2 0 o o 4 2 0 0 0 0 0 0 0 0 0 12 0.0%
3-Aug o [ o 0 0 0 0 0 o |l o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0%
4-Aug 0 0 0 0 0o 0o o0 o0 0 0 0 o 0 o0 0 0 0 0 0 0 0 0 0 0 0 0.0%
5-Aug 0 0 0 0 0 0o o o0 0 0 0 o 0 o0 0 0 0 0 0 0 0 0 0 0 0 0.0%
Total 20,033 10431 4339 3002 3576 7,788 6,816 6,056 2,546 4,203 2,607 2,634 3,495 6950 8,804 7,788 11,072 16,746 18,415 23,748 28,816 54,376 37,648 32,706 324595  100%

0 32% 13% 09% 11% 24% 21% 19% 08% 13% 08% 08% 11% 21% 27% 24% 34% 52% 57% 7.3% 8.9% 16.8% 11.6% 10.1% 100%

1€

Note: Outlined areas indicate hours not counted. Numbers in outlined areas indicate estimated passage.
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Appendix A5.—Expanded daily hourly pink salmon migration past the North River counting tower, Norton Sound, 2003.

% of

Date 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 Total Total
16-Jun 0 0o 0 0 O 0 0 0 O 0 0 0 0 0 O 0 © 0 0 0 0 0 0 0 0 0.0%
17-Jun 0 0o 0 0 o0 0 0 o0 O 0 0 0 0 0 0 0 o© 0 0 0 0 0 0 0 0 00%
18-Jun 0 o 0 0O 0O O o0 0 o 0 0 0 o0 O O0 0 o0 0 0 0 0 0 0 0 0 0.0%
19-Jun 0 0o 0 0 O 0 0 o0 O 0 0 0 0 0 O o0 o© 0 0 0 0 0 0 0 0 0.0%
20-Jun 0 0o 0 0 o0 0 0 o0 O 0 0o 2 o0 2 0 0 0 0 0 0 0 0 0 0 0 00%
21-Jun 0 0 4 0 -2 0 0 0 o0 0 2 0o o0 o -2 oo 0 0 0 0 0 0 10 ]| 12 o
22-Jun 0 2 0 0 0O 6 0 0 O 0 0 2 0 6 2 10 0 0 0 0 0 0 0 20 48 0.0%
239un 24 12 14 26 0 22 8 16 O 0 2 0 0 0 0 0 o 2 0 4 10 10 18 4 172 0.1%
24un 32 22 6 14 22 -2 2 0 0 0 0o 0o o0 O O O O0 1 O 0 0 0 2 0 110 0.0%
25-Jun 8 14 0 4 4 4 0 2 4 0 2 0 0 2 0o 2 0 0 0 0 0 0 0 4 50  0.0%
26-Jun 2 4 2 10 -2 0 0 0 O 0 0O 0 0 0 0 4 0 2 0 2 -2 2 -4 2 2 0.0%
27 16 2 2 0 0 20 2 2 0 0 0 0 0 o© 6 0 4 0 0 0 0 0 20 26 100 0.0%
280n 20 12 10 4 0 2 0 -2 0 0 0 0 0 0 0 o012 1 1 0 | 4 8 6 10 78 0.0%
299un -4 28 22 3 10 -2 2 4 0 0 0 0 0 o0 ©O0 o0 0 2 2 Lo 5 4 3 5 || 11 oo%
30-Jun 0 0O 0 2 0 4 0 0 O 0 2 0 2 o0 0 0 2 2 14 0 6 0 0 0 34 0.0%
1-3ul 6 8 4 4 0 0 0O 0 0 2 0 4 6 8 6 14 34 40 30 12 8 2 o [2]] 100 o01%
2-3ul 3 4 2 6 1 0 0 o0 o0 1 1 1 3 4 6 7 18 22 15 6 6 1 2 4 11 0.0%
3-aul I_o\l 4 2 6 1 0 0 0 0 1 -1 1 3 4 6 7 18 22 15 6 6 ]TI 2 0 103 0.0%
4-Jul 0 0 0 8 2 0 0 0 0 0 -2 -2 0 0 6 0 2 4 0 0 4 54 4 38 118 0.0%
500 66 |[ 36 33 7 10 7 4 2] -2 o0 2 2 0 0 4 10 6 0 2 0 20 34 12 300 0.1%
6-Jul 40 72 66 6 18 14 8 4 10 8 2 8 4 4 4 8 0 0 0 14 50 28 38 458 0.2%
70 34 50 116 66 28 8 24 8 0 0 0 14 0 0 46 4 26 48 54 76 62 46 354 542 1,606  0.6%
8Ju 366 294 82 60 116 74 38 26 O 2 0O 0 0 O O 8 12 80 -8 538 2624 936 262 1058 6568 2.3%
9Jul 440 176 48 98 14 12 0 6 8 16 22 12 722 346 962 220 240 128 370 584 996 508 884 1656 8468 3.0%
1000 662 168 14 10 O O O O 26 16 14 12 166 76 54 32 40 50 100 682 174 212 -200 2770 5078 18%
11-Jul 2278 562 74 30 28 402 200 48 14 2 6 14 22 32 18 42 110 60 336 194 68 210 1956 90 6,796  2.4%
1200 112 82 48 64 18 58 30 20|15 8 3 10 21 31 21 25] 38 66 24 18 646 2004 1296 784 5442 1.9%
13-9u 560 474 98 150 136 182 108 66 16 14 O 6 20 30 24 8 410 1050 1364 2300 1812 1080 1400 730 12,038 4.3%
14-u 700 1106 330 100 134 394 460 440 258 248 212 502 402 956 808 624 292 200 790 730 1120 390 400 88 11,684 4.2%
15-0u 172 -42 -110 -106 -154 -232 0 22 28 22 130 224 190 292 5360 4226 2250 1950 1800 1790 1200 750 870 572 21204 7.6%
16-Jul -84 306 48 -10 130 666 314 570 144 24 48 80 60 68 168 478 278 194 540 240 272 248 996 740 6518  2.3%
17-u 586 412 146 108 74 148 220 -16 -86 -182 -24 -16 -32 58 70 220 3542 1816 2024 1724 1766 2358 2106 1478 18500 6.6%
18-Ju 1640 1762 668 456 538 1144 658 898 310 66 40 58 96 124 226 200 500 658 2158 936 32 1722 1148 2136 18174 65%

-continued-
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% of

€€

Date 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1700 1800 1900 2000 2100 2200 2300 Total Total
19u 1960 1370 594 356 550 1446 736 202220 87 48 51 92 185 173 366 1740 2262 1664 5180 4668 3580 28067 10.0%
20-ul 2016 906 200 124 134 902 760 454 148 108 56 44 88 246 120 488 560 2266 2180 2200 1800 1000 17,240 6.2%
21-3ul 1098 98 90 88 224 340 368 174 56 96 94 256 66 158 524 1212 1770 1334 2180 504 596 12,704 45%
20 62 34 0 56 96 384 246 122 64 40 120 60 360 672 1340 874 1154 1322 1098 464 318 10,624 3.8%
23-qu 308 76 0 42 172 314 286 38 64 22 20 162 60 280 304 424 876 770 510 524 -82 5814 2.1%
24-3u 206 52 44 48 320 546 406 88 56 100 106 146 220 356 286 426 944 1150 1032 700 582 8838 32%
2500 492 208 [ 52 43 ||102 480 490 270 172 88 54 60 110 136 682 1738 1226 1678 1026 826 1138 528 14577 52%
26-3ul 348 52 || 43 70 262 265 145 223 279 425|300 250 740 1058 3184 910 616 76 |[ 588 701 389 || 12760 4.6%
27-3ul || 254 76 43 70 262 265 145 223 279 425 126 124 369 554 1622 506 335 171 588 701 389 | 8505 3.0%
28-3ul || 254 76 43 70 262 265 145 223 279 425 -48 -2 -2 50 60 102 54 266 350 264 250 3540 1.3%
200u 160 100 42 38 44 40 20 274 470 796 1330 1428 962 972 424 364 338 182 210 98 34 9,604  3.4%
300 4 12 6 8 10 8 6 20 8 152 780 884 944 1136 774 766 792 594 302 340 10,201 3.6%
3100 230 14 30 18 26 16 -102 0 -16 -4 -60 -40 -28 -20 150 198 368 514 536 380 300 2600 0.9%
1Aug 34 20 44 46 32 122 38 104 84 114 58 98 78 114 302 276 334 298 422 224 156 3334 12%
2Aug 38 16 8 12 26 34 8 18 14 10 26 6 -10 -6 169 159 184 169 271 132 88 | 1551 0.6%
3Aug 36 12 8 26 32 18 8 24 50 56 48 30 32 72 36 42 34 40 120 40 20 916 0.3%
amug 86 68 28 32 24 38 48 -68 -34 34 2 8 4 16 28 34 20 62 18 16 16 558 0.2%
5Aug 12 2 10 8 10 38 36 48 -18 30 48 34 30 84 8 4 2 28 20 30 100 652 0.2%
6-Aug 72 28 38 42 16 26 12 14 -10 20 4 8 38 -4 22 20 34 30 60 66 58 578 02%
7Aug 54 26 12 8 28 18 22 4 2 6 2 6 16 16 32 22 52 64 42 62 14 630 0.2%
8Aug 6 4 10 -10 8 6 26 6 -4 24 10 24 14 8 24 36 42 52 56 48 36 49 02%
oaug 14 12 4 20 12 28 2011 5 22 19 23 13 7 60 66 42 38 122 136 70 810 0.3%
10Aug 8 20 10 28 16 12 14 16 14 20 28 22 12 6 40 8 40 46 32 24 124 616  0.2%
1Al O 2 0 10 2 6 6 -8 6 6 4 0 6 -4 18 2 14 4 2 2 0 8 102 0.0%
12-Aug 26 0 6 2 0 4 6 10 8 4 2 -4 -6 -2 6 2 6 4 0 2 4 0 120 0.0%
13-Ag -2 o -2 8 0 4 2 0 2 2 2 2 2 4 0 12 8 4 10 -4 10 O 70 0.0%
14rg 4 O 8 6 0O 4 10 0O 4 0 2 4 2 0 _8 2 6 24 6 12 0  -10 108 0.0%
15-Aug 4 2 0 2 8 4 4 2 4 0 2 0 -2 6|7 0 7 18 4 8 1 -4 92 0.0%
16-Aug || 1 6 -2 1 3 2 3 -1 2 3 1|2 8 2 s 2 8 12| 4 8 1 -4 68 0.0%
17-Aug -2 0o 4 0 -2 0 -10 0 O 6 O0 8 2 4 4 -4 4 4 2 4 2 2 16 0.0%
18Aug 2 4 2 4 0 0 0 8 10 4 2 2 2 4 6 0 4 6 4 6 6 4 86  0.0%
19A0g O 0 o 0 O O0O O O 6 0 2 2 4 2 0 2 2 2 4 2 2 0 % 00%

-continued-
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% of

Date 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 Total Total
20a9 O O O O O O O O O O O 4 2 0 6 10 10 4 0 8 2 12 0 -2 56 0.0%
2249 2 O O O O O O O O O 0 O -2 2 -2 8 0 0 4 0 0 0 4 4 16 00%
22-Aug 0 0 2 2 0 2 o0 201 o o 22 6 o o 2 2 4 0 0 0 0 0 11 0.0%
23aug || O i1 -1 -1 o 1 o0 12 o o 4 o0 4 6 4 2 0 0 0 0 4 0 0 27 0.0%
24A05 O 2 0 0 0 o0 o off1 o o 2 o 2 3 2 1 o0 0 0 0 2 0 0 15 00%
25-Aug || O i o o O -1 0o O 1 0 0 2 0 2 3 2 1 0 0 0 0 2 0 0 13 00%
26-Aug || O i o o0 o0 -1 0 O 1 0 0 2 0 2 3 2 1 o0 0 0 0 2 0 0 13 00%
27Aug || O i o o o0 -1 o0 O 1 0 0 2 ©0 2 3 2 1 0 0 0 0 2 0 0 13 00%
28Aug | O i o 0o OO -1 0 O 1 0O 0 2 ©0 2 3 2 1 o0 0 0 0 2 0 0 13 00%
29Aug || O i 0o 0 O -1 ©0 O 1 0 0 2 0 2 3 2 1 0 0 0 0 2 0 0 13 00%
30-Aug || O 1 0 0 0 1 0 ofo o o o o o o o o0 o0 0 0 0 0 0 0 0 00%
Ay O O O O O -1 0o 0O O O O O 6 0O O 0 ©0 O 0 0 0 0 0 0 5 0.0%
1Sep 0 2 0o 0 O =2 O O 4 0 0O O O O O 0 0 © 2 0 0 0 0 0 6 0.0%
2s%p O O -2 O O O O O O O O 0O OoO O0O 0 O 0 O 0 ) 0 0 0 4 0.0%
3ep O O O O O 4 0O O 2 0 O 0O 0O O 0 0 4 0 0 0 0 0 0 0 10 00%
4sp O 4 0O O O O O O O O O 0O O O O0O 0 0 © 0 0 0 0 0 0 4 00%
ssp 0 0 2 ofofo o o o o 0 0 0 o0 0O 0O 0 0 0 0 0 0 0 0 2 0.0%
6sep || O 0 1 0 0o 0 o of]]o o o o 2 o o o 2 o 0 0 0 0 0 0 5 0.0%
7%¢p 0O O O O O O O O O O O 0O OoO O0O 0 O 0 O 0 0 2 0 0 2 4 00%
8s°ep O O 0O O O O O O O O O 0 0O O 0 O0 0 O 0 0 0 0 0 0 0 0.0%
9sep O O O O O O O O O O O 0O 0O -4 0 0 0 O 0 0 0 0 0 0 4 0.0%
sp O O O O O O O O O O 0O O O O 0O -2 0 © 0 0 0 0 0 0 2 0.0%
S O O O O O O O O OoO O 0O OoO O O 0O 0 0 © 0 0 0 0 0 0 0 0.0%
2s¢¢ O O O O O O O O O O 0O O O O O 0 0 © 0 0 0 0 0 0 0 0.0%
3Sp O O O O O O O O O O O O O O O 0 0 © 0 0 0 0 0 0 0 0.0%
Total 15,466 9,647 3,371 2,174 2,665 7,650 6,863 4,957 2,878 2,293 3,347 3,996 5,404 6,482 14,139 13,311 15,625 18,778 19,683 24,153 23,201 27,730 24,627 21,772 280,212 100%

5.5%

3.4%

1.2%

0.8%

1.0%

2.7%

2.4%

1.8%

1.0%

0.8%

1.2%

1.4%

1.9%

2.3%

5.0%

4.8%

5.6%

6.7%

7.0%

8.6%

8.3%

9.9%

8.8%

7.8%

100%

Note: Outlined areas indicate hours not counted. Numbers in outlined areas indicate estimated passage.
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Appendix A6.—Expanded daily pink salmon migration past the North River counting tower, Norton Sound, 2004.

% of

Date 0000 0100 0200 0300 0400 0500 _ 0600 0700 _ 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 Total __ Total

15-Jun [ I 0 8 8 6 10 0.0%
16-Jun 142 32 64 6 0 -2 0 4 -2 2 0 0 0 2 0 0 0 2 0 0 14 16 80 6 366 0.0%
17-Jun 24 108 34 2 2 0 0 10 0 2 0 2 2 2 2 6 10 2 0 4 0 0 0 12 216 0.0%
18-Jun 36 30 10 4 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 4 0 0 84 0.0%
19-Jun 20 2 36 4 4 2 4 2l 0 0 -1 0 3 0 0 0f 2 8 0 8 30 16 40 78 250 0.0%
20-Jun 34 32 26 164 2 2 2 2 0 0 2 0 6 0 0 0 0 2 0 8 52 98 478 484 1386  0.1%
21-Jun 102 16 2 2 ) 0 2 0 10 8 2 2 8 2 8 8 0 74 34 486 14 60 2 2 842 0.1%
22-Jun 106 48 12 6 10 4 2 0 4 0 6 4 0 2 44 6 4 2 146 60 50 114 188 86 904 0.1%
23-Jun 318 14 6 4 6 0 0 4 2 6 6 0 10 16 2 6 4 10 0 52 32 2 1202 14 1712 0.1%
24-Jun 204 92 156 12 12 20 8 6 0 2 0 6 4 2 0 40 954 0 108 8 52 0 620 6 2312 02%
25-Jun 14 508 52 12 0 6 0 2 0 0 0 0 0 -2 0 0 2 0 2 0 2 236 208 558 1596  0.1%
26-Jun 348 196 100 70 40 24 10 1613 7 3 9 21 17 16 1AI'|| 0 8 20 202 222 1640 302 962 4263  0.4%
27-Jun 1438 1548 1568 1146 594 106 56 32 26 14 12 18 42 36 32 28 736 688 100 876 4780 2510 3000 3880 23266  2.0%
28-Jun 4260 3168 3094 3204 4118 3520 1112 378 102 16 20 144 64 340 780 4360 696 3694 10952 3340 4754 5288 5546 6850 69800  6.0%
29-Jun 5814 6628 6184 4622 4220 2310 156 380 266 252 712 1028 2940 2960 9820 8796 7938 5820 4788 4870 3664 11392 7812 7780 111152  9.6%
30-Jun 5046 6030 914 254 452 798 680 64 80 130 1380 650 684 4026 4514 2052 3548 2422 1974 10524 952 -76 270 446 48714  42%
1-Jul 800 594 82 32 94 152 430 414 140 102 82 1344 344 -58 -8 496 3144 3316 1898 1038 5598 244 494 256 21028  1.8%

2-Jul 614 352 134 14 38 26 30 1854 74 9% 126 124 206 680 1080 10422 4580 3950 1086 1724 1270 332 576 246 29632  2.5%

3-Jul 58 302 -126 -24 -8 -128 -278  -184 98 -186 -102 -28 36 -28 -4 -20 64 224 920 1464 1208 510 264 250 3366  0.3%

4-Jul 54 -100 -30 -34 2 -8 10 50 118 154 38 78 96 120 396 236 946 6124 1624 1478 12282 3974 600 380 28588  2.5%

5-Jul 122 34 2 6 -18 6 84 50 18 28 14 28 208 46 52 58 124 228 376 938 3678 1588 1042 2188 10896  0.9%

6-Jul 1328 536 386 218 260 836 780 346 228 552 534 502 756 442 11128 33740 5494 2316 1532 796 1552 4566 2046 2366 73240  6.3%

7-Jul 236 130 84 52 72 86 58 194 320 226 234 194 276 2494 2004 1676 6850 5418 6622 3754 1312 938 710 776 34716 3.0%

8-Jul 230 218 -16 10 12 12 58 146 194 138 92 9 130 250 384 9806 3684 1876 3870 1676 1366 2750 6902 2308 36192  3.1%

9-Jul 706 26 50 40 14 108 202 142 94 52 134 304 370 490 346 366 770 478 1512 1514 1236 1078 828 840 11700  1.0%

10-Jul 872 1280 264 106 204 462 484 232 33T 307 312 1059 882 1024 830 3244 510 806 798 2516 8248 5906 12892 10324 53893  4.6%
11-Jul 4130 2730 604 224 318 1056 4218 2140 568 562 490 1814 1394 1558 1314 6122 5006 4028 6296 9094 3590 4012 6856 6178 74302  6.4%
12-Jul 5028 2852 792 348 406 3642 3700 2736 1348 824 196 390 1430 1578 2246 4422 5634 4704 5422 9726 10190 7566 10770 7820 93770  8.1%
13-Jul 6108 3394 1486 320 536 2912 3380 1810 824 212 318 660 1838 1578 2518 2788 11268 8348 5904 5794 5922 4816 13096 12254 98084  8.4%
14-Jul 6806 2848 1924 260 762 2846 3782 1392 876 516 1226 5052 6158 4214 3494 3752 4296 5456 12340 10622 3706 9268 7566 5488 104650  9.0%
15-Jul 2224 1500 406 204 462 1174 1680 1726 658 268 482 772 1256 4404 5420 13834 790 406 1146 2170 1682 962 482 562 44670  3.8%
16-Jul 1854 730 110 62 98 1086 1166 672 238 136 218 302 380 426 1050 1442 742 502 2320 804 704 728 1124 406 17300  15%

-continued-
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% of

Date 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 Total Total
17-Jul 308 234 40 106 78 852 1054 798[[ 243 188 190 285 463 362 884 11@ 654 774 590 620 594 654 660 914 12648 1.1%
18-Jul 1078 298 88 48 78 414 1954 772 248 240 162 268 548 298 718 764 2598 982 602 1178 3366 2168 1354 796 21020 1.8%
19-Jul 560 360 110 88 84 916 1680 804 252 258 168 412 514 672 460 456 692 1886 856 686 658 936 1278 1484 16270 1.4%
20-Jul 1804 1034 206 92 214 1290 1870 878 274 54 92 260 674 1306 1532 1548 2370 3550 1900 1916 2430 2050 1006 2616 30966 2.7%
21-Jul 2102 564 138 110 100 858 1266 1186 354 106 72 20 166 254 694 496 1092 2204 2272 3768 1142 670 918 1080 21632 1.9%
22-Jul 868 1646 406 80 64 484 1636 850 302 82 38 18 434 528 564 826 214 916 596 186 256 990 1352 1254 14590 1.3%
23-Jul 848 444 46 14 18 152 624 260 390 36 20 24 2 76 224 362 348 340 404 172 204 116 182 382 5688 0.5%
24-Jul 706 450 30 16 22 200 568 286 2 20 -14 6 18 144 162 290 376 802 834 378 806 706 510 484 7802 0.7%
25-Jul 286 262 44 32 12 202 624 288 176 82 62 128 142 78 338 270 172 164 90 100 272 308 302 148 4582 0.4%
26-Jul 132 66 10 38 14 204 942 584 60 76 24 42 72 72 78 58 114 104 152 162 54 66 48 98 3270 0.3%
27-Jul 12 10 6 14 0 46 162 104 -10 -2 -14 42 72 52 -8 68 70 104 88 84 82 62 100 98 1242 0.1%
28-Jul 136 80 48 38 38 62 220 146 68 62 62 138 224 82 70 64 136 244 174 100 130 196 116 262 2896 0.2%
29-Jul 162 96 50 26 24 70 134 118 50 68 72 44 102 116 172 76 180 144 90 112 126 146 232 128 2538 0.2%
30-Jul 178 90 82 34 28 110 430 258 36 24 54 30 58 46 26 106 38 34 32 42 64 80 132 160 2172 0.2%
31-Jul 112 94 84 108 46 56 216 234] 57 33 55 24 48 54 44 97T| 38 76 144 168 92 62 86 102 2130 0.2%
1-Aug 84 54 56 46 28 34 168 110 78 42 56 18 38 62 62 88 36 42 44 34 70 44 16 56 1366 0.1%
2-Aug 48 14 -12 52 18 24 84 76 44 22 24 26 18 18 24 38 44 62 58 54 10 138 114 136 1134 0.1%
3-Aug 56 72 2 24 30 46 86 148 34 36 -4 60 38 10 44 14 26 34 38 32 34 36 24 40 1000  0.1%
4-Aug 78 48 46 30 30 44 82 76 48 30 40 32 26 32 30 36 26 88 62 58 18 62 40 66 1128 0.1%
5-Aug 72 46 18 48 26 36 70 68 26 20 16 2 8 8 18 26 42 46 52 54 34 90 40 52 918 0.1%
6-Aug 52 40 44 28 12 42 22 34 24 26 14 8 16 8 4 24 78 46 68 76 92 86 88 78 1010 0.1%
7-Aug 64 30 58 12 42 20 52 48[ 29 29 26 19 24 14 16 ﬂ 24 100 72 70 106 142 80 84 1194 0.1%
8-Aug 46 44 46 24 36 20 38 46 34 32 38 30 32 20 28 42 46 20 36 30 20 38 24 24 794 0.1%
9-Aug 44 48 26 6 26 40 18 44 20 6 -10 2 12 14 20 22 50 42 22 52 18 24 22 58 626 0.1%
10-Aug 6 8 18 18 4 6 38 12 8 18 20 4 12 10 16 16 26 28 30 24 10 28 14 16 390 0.0%
11-Aug 22 22 2 12 10 0 -8 24 20 12 6 8 16 26 14 22 14 16 32 20 26 2 24 -12 330 0.0%
12-Aug 12 12 -10 6 8 6 2 4 4 6 10 10 8 12 14 12 16 20 -4 8 14 6 0 2 178 0.0%
13-Aug 6 6 -5 3 4 3 1 2 1 0 6 4 5 6 12 8 9 12 -2 4 8 4 0 1] 98 0.0%
14-Aug 6 6 -5 3 4 3 1 2 1 0 6 4 5 6 12 8 9 12 -2 4 8 4 0 1] 98 0.0%
15-Aug 6 6 -5 3 4 3 1 2 1 0 6 4 5 6 12 8 9 12 -2 4 8 4 0 1 98 0.0%
16-Aug 6 6 -5 3 4 3 1 2 1 0 6 4 5 6 12 8 9 12 -2 4 8 4 0 1 98 0.0%
17-Aug 6 6 -5 3 4 3 1 2 1 0 6 4 5 6 12 8 9 12 2| 0 2 2 0 0 85 0.0%
18-Aug 0 0 0 0 0 0 0 0 -2 -6 2 -2 2 0 10 4 2 4 0 -2 6 10 4 2 34 0.0%

-continued-



Appendix A6.—Page 3 of 3.

LE

% of

Date 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 Total  Total
19-Aug 0 0 2 0 0 0 0 0 -4 4 2 -2 -2 -2 2 4 0 6 4 4 12 8 2 2 42 0.0%
20-Aug 2 0 0 2 0 2 2 0 -2 -2 -2 -4 0 0 -2 6 0 6 -6 -4 -2 4 -2 2 0 0.0%
21-Aug 4 2 0 0 0 2 0 2l -1 -1 -1 -2 0 0 -1 5—" 2 2 0 4 0 0 0 0 11 0.0%
22-Aug -2 -2 0 0 0 0 2 -8 4 0 -8 2 0 0 -2 4 2 2 0 2 -4 0 0 -8 0.0%
23-Aug 0 0 0 -2 0 0 0 0 0 0 0 2 0 0 2 0 -2 -4 0 0 0 0 4 0 0.0%
24-Aug 0 0 0 0 -4 0 0 0 0 2 -2 0 0 -2 0 0 4 2 0 4 2 0 0 0 2 0.0%
25-Aug 0 -2 0 0 0 0 0 2 0 0 0 0 -2 -2 2 0 -4 0 0 2 0 0 0 -6 -18 0.0%
26-Aug 0 0 0 0 0 -2 4 2 -6 -2 0 -2 6 2 0 2 0 2 4 0 0 0 2 2 14 0.0%
27-Aug 0 0 2 2 2 0 0 2 4 0 0 0 0 -2 0 -2 4 0 2 2 2 -2 0 0 16 0.0%
28-Aug 0 4 0 2 0 0 off 3 0 1 -2 0 -1 0 -1]| 0 0 0 2 0 0 0 0 8 0.0%
29-Aug 0 2 -2 0 -2 -2 -4 0 2 0 2 -4 0 0 0 0 0 0 2 0 0 0 0 0 -6 0.0%
30-Aug 0 0 -2 0 0 0 0 0 0 0 2 0 0 -2 0 -2 0 0 -2 0 0 0 0 2 -4 0.0%
31-Aug 0 2 0 0 0 0 -6 -2 0 0 2 2 0 0 0 0 0 0 0 2 0 0 0 0 0 0.0%
1-Sep 0 0 0 0 -2 0 0 2 0 4 0 -2 2 -2 0 0 0 0 0 0 0 0 -2 0 0.0%
2-Sep 4 0 0 -8 0 0 2 0 0 0 0 0 0 0 0 -2 0 0 0 0 0 0 0 0 -4 0.0%
3-Sep 0 -2 0 -2 -2 -2 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 -6 0.0%
4-Sep -2 0 6 0 -10 2 0 off 0 0 0 1 0 -1 0 0| 0 0 2 2 0 0 0 0 0 0.0%
5-Sep -2 0 -2 0 2 0 0 0 0 0 0 0 0 -2 0 0 0 0 0 0 0 0 0 0 -4 0.0%
6-Sep 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 0 0 4 0.0%
7-Sep 0 0 0 2 0 0 -4 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0.0%
8-Sep 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0%
9-Sep 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0%
10-Sep 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 2 0 0 0 0 0 4 0.0%
11-Sep 0 0 0 0 0 0 0 off 0 0 0 0 0 0 0 0| 0 0 0 0 0 0 0 0 0 0.0%
12-Sep 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0%
13-Sep 0 0 0 0 0 -2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -2 0.0%
14-Sep 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 8 -6 0 2 -2 0 0 0 4 0.0%
Total 58,870 41,470 20,107 12,513 13,802 27,295 35849 22,874 9308 6,021 7,854 16,515 23362 31,015 53773 115609 77,381 73,852 81,122 85764 88,946 80,488 94,772 84,416 1,162,978 100%

5.1% 3.6% 1.7% 1.1% 1.2% 2.3% 3.1% 20% 0.8% 0.5% 0.7% 1.4% 2.0% 2.7% 4.6% 9.9% 6.7% 6.4% 7.0% 7.4% 7.6% 6.9% 8.1% 7.3%  100%

Note: Outlined areas indicate hours not counted.



Appendix A7.-Expanded daily hourly Chinook salmon migration past the North River counting

tower, Norton Sound, 2002.

% of

Total

Total

0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300

Date

0.5%
0.4%
0.0%
0.3%
0.9%
0.5%
0.5%
1.1%
1.9%
5.3%
5.0%
3.2%
2.5%
4.4%
12.2%

8
6
0
4
14
8
8
16
28
80
76
48
38
66
184
38
86
55

Not expanded

S

Not expanded

19-Jun
20-Jun
21-Jun
22-Jun
23-Jun
24-Jun

25-Jun
26-Jun
27-Jun
28-Jun
29-Jun

28

14

10
12

12

10

30-Jun

10

6
2

1-Jul
2-Jul
3-Jul
4-ul
5-Jul
6-Jul
7-Jul
8-Jul
9-Jul

10-Jul

10

10

42

16

14

26

20

16

2.5%
5.7%
3.7%
0.3%
2.3%
3.5%
4.4%
7.8%
2.5%
5.0%
1.3%
2.8%

0
0
0
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0
0
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2
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Appendix A8.—-Expanded daily hourly Chinook salmon migration past the North River counting

tower, Norton Sound, 2003.

% of

Total
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0.8%
1.0%
1.2%
4.0%
5.4%
2.9%
4.1%
2.3%
6.9%
3.9%
2.3%
0.0%
3.7%
6.6%
5.4%
3.9%
3.3%

12
14
18
58
78
42

o

a

12

10

60
34
100

12

-2

4

16

20

12

10

56
34

0
54
96
78
56
48

12

12

10

™

4

-continued-

39



Appendix A8.—Page 2 of 2.

Yo o1

Total

0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 Total
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48
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14
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2
2
6
0
0
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0
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1
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11 46
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6.7% 4.6% 2.4% 2.6% 1.1% 3.5% 1.4% 2.5% 0.5% 0.1% 0.8% 3.2% 3.0% 7.7% 9.1% 5.7% 6.2% 7.0% 6.5% 6.3% 5.0% 4.6% 4.6% 5.0%
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Note: Outlined areas indicate hours not counted. Numbers in outlined areas indicate estimated passage.
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Appendix A9.—Expanded daily Chinook salmon migration past the North River counting tower, Norton Sound, 2004.
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Appendix A9.—Page 2 of 3.
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0,
Date 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 Total 'I{Z'Safl
290 0O 0 2 0 0 2 0 O O O O O O O 0 0 0 0 0 0 0 0 0 0 4 04%
0 0O 0 ©0 ©0 ©O0 ©O0O ©O0O 2 ©0 O0 O0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 02%
3z 0o o o o o o 2 offo o o o o 1 o offo o o o 0o 0o 0 0 3 03%
Ay o0 o o0 ©0 O O O O O O O O O 2 0 0 0 0 0 0 0 0 0 0 2 02%
>Algy 0 O O 0 ©0 O O O O O O O O o O O 0 0 0 0 0 0 0O O 0 00%
3AlY 0 0o o o0 ©0 O O O O O O O O O O O O 0 0 0 0 0 0O O 0 00%
4Al9 0 0O O O O o o0 0 O O0 O O O O O O O O O 0 2 2 2 0 2 0%
5Alg 0 =2 2 0 0 0 ©0 O O O O O O O O O 0 4 0 0 0 0 0 0 -4 -04%
6Aly 0 0 o0 0 ©0 ©0 0 0 ©0 O O O O 0 0 O 0 0 0 0 0 0 0 O 0 00%
7494 0 0 o0 o0 0 o0 o ofo o o o o o o offo o o 0o 0o 0 0 0 0 00%
gAlg 0 2 o0 2 0 0 O O O O O O O O O O 0 0 0 0 0 0 0 0 4 04%
9%Al9 0 0o O O O O O o0 o0 0 0 O O O O O O O O O O 0 0 0 0 00%
A, O 0 O O O O O O O O O 0 0 0 O0 0 0 O O O O O 0 0 0 00%
Al 0 0 O O O 2 O o0 o O o 0 0 0 0 0 0 O O O O 0 0 0 2 -02%
1A, 0 0 ©0 O O O O O 0 O 0 0 0 0 0 0 0 0 ©0 ©0 0 0 0 0 0 00%
13—Aug“ 0 00%
14-Aug 0 0.0%
g 4 66 4 16 40 40 22 46 3 27 7 3 10 71 3 57 8 62 54 48 56 44 60 68 1125 100%
8.4% 59% 39% 14% 3.6% 3.6% 2.0% 4.1% 33% 24% 06% 31% 09% 63% 31% 51% 7.6% 55% 4.8% 4.3% 50% 3.9% 53% 6.0% 100%

Note: Outlined areas indicate hours not counted. Counted 0000-1400 August 15, 1200-1900 August 16, and all hours August 17-20, no fish observed.



Appendix A10.—Expanded daily hourly coho salmon migration past the North River counting tower, Norton Sound, 2002.
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0,
Date 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300  Total T/Ootoafl
9-Aug o 8 8 4 o0 2 o0 ©0 0O O O ©O0O O O O O 0 0 0 0 2 0 2 0 8 15%
0Alg 20 48 10 o0 2 0 6 0 0 O 0o o o o0 o ofo o o o 12 14 1 o] 113 35%
Aug f| 22 51 20 o 4 6 4 ojlo o o o o o o0 O O O O O O 28 0 0 137 43%
1Al g 26 54 3% o0 6 12 2 o0 o0 0 O0O 0 O0O 0 O0oO 0 OO 0 ©0O 0 O 0 0 46 178 55%
13Alg 14 20 26 ©0 O O O O O O O ©O0 O ©O0 O ©O0 O ©0 O ©0 0 ©0 0 0 60 1.9%
14-Aug o 8 2 3 2 2 o0 0 0O 0O O O O O O O O ©O0 O ©0 O 0 0 0 2 2.2%
15-Aug 8 9 60 46 4 O 6 ©0 O O O ©O0O O ©O0O O ©O0 O ©O0 O ©0 2 0 0 0 216 6.7%
l6Alg 14 5 8 2 0o ©0 O O O ©O0 O ©0 O ©0 O ©0 O 0 O ©0 0 0 0 0 156 4.9%
17Al9 74 132 3 6 6 O O O O O O ©O0 O ©O0 O ©O0 O ©O0 O ©0 O ©0 0 0 252 7.9%
18Alg 8 150 42 24 2 0 O O O O O O O ©O0 O ©0 O ©0 O ©0 0 0 2 0 306 9.5%
I9Alg 12 6 5 32 6 ©0 o0 0 o0 ©O0 O0O o0 O0o 0 O0oO 0 ©0O 0 OO 0 O 0 0 10 178 55%
20A9 12 2 20 1 0 o0 O0O O O O ©O0O O ©Oo 0 ©Oo o0 ©O0O 0 ©O0O 0 ©0 0 0 0 70 22%
2A409 12 16 38 2 o0 8 O0O O O O O O O O O O ©OoO 0o ©O0O 0o OO o0 0 8 84 2.6%
22-Aug o 4 2 2 2 0o o0 ©0 O O O O O O O O O ©O0 O ©0 0 ©0 0 0 52 16%
23-Aug o 2 =2 8 0o 0 0 ©0 O O O O O O O ©O0 O 0 O ©0 0 0 0 0 10 03%
24-Aug 8 o 6 8 2 0 0 ©0 O O O O O O O O O O O ©O0 0 ©0 0 0 24 07%
5Alg 56 38 4 10 0o O O0O O ©O0O O ©Oo O ©Oo o0 ©O0O o0 ©O0O 0 O0 0 ©0 0 0 0 108 3.4%
2%6Al9 34 10 2 2 4 o0 0 O O O O O O O ©OoO o ©OoO 0 O 0 4 0 0 0 76 2.4%
27Au9 26 5 16 4 6 o0 O0O O O O ©OoO O ©o 0 ©Oo 0o ©Oo 0 ©O0 0 ©0 0 0 0 102 32%
22A09 32 4 10 12 8 o0 O O O O O O ©OoO O ©O0O o0 ©O0O 0 ©O0O 0 ©0 0 0 0 106 33%
29A09 12 10 8 2 2 2 0 o0 O O O O O O ©O0O O ©OoO 0 ©O0O 0 ©0 0 0 o0 54 17%
ot 640 1034 599 249 94 45 42 6 O 2 0 8 0 4 6 8 4 4 10 30 64 90 31 240 3210  100%
19.9% 32.2% 18.7% 7.8% 2.9% 14% 1.3% 0.2% 0.0% 0.1% 0.0% 0.2% 00% 0.1% 02% 0.2% 01% 0.1% 03% 0.9% 20% 2.8% 10% 7.5%  100%

Note: Outlined areas indicate hours not counted. Numbers in outlined areas indicate estimated passage.



Appendix All.—Expanded daily hourly coho salmon migration past the North River counting tower, Norton Sound, 2003.

% of
Date 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 Total Total

9y

18-Jul 0o o 0o O 0O O O O 0O O 0O O 0 O O 0 O 2 4 o0 0 0 0 2 8 01%
19-Jul 0o o 0 o o0 o0 o of o o 0 o 0 0 o0 oo o o 4 2 2 6 8 4 26 0.4%
20-Jul 2 6 4 0 0O 4 0 0O O O O O OoO OoO O =2 6 4 18 6 34 18 0 10 124 21%
21-Jul 22 26 10 4 4 6 12 2 0 0 O O O O O O O 2 6 8 0 4 0 0 106 1.8%
22-Jul 6 0 4 0 2 4 122 2 0 0O O O O O 2 0 0 2 4 6 6 2 0 0 52 0.9%
23-Jul 6 26 12 0 0 4 4 0 O O 2 0 0O O O 0 0 6 4 10 4 2 6 0 86  1.5%
24-Jul 6 2 4 0 2 12 18 8 0O O O 4 0 O O O 6 10 8 16 12 10 10 6 134 23%
25-Jul o 1of 2 1| 14 18 4 2 0 0O O O 2 2 24 10 6 12 14 0 0 0 6 0 127 22%
26-Jul 4 0 0o 1 7 9 2 1 3 2 17 _O0 4 2 4 10 10 64 28 8 2 47 12 13| 240 4.1%
27-Jul 7 2 2 1 7 9 2 1 3 2 7 2 2 9 4 8 7 3 22 52 55 47 12 13| 309 53%
28-Jul 7 2 2 1 7 9 2 1 3 2 14 o0 16 4 6 4 2 16 96 108 94 18 26 437 715%
29-Jul 10 4 4 2 0 0O O O 6 4 14 22 20 16 12 28 20 6 0O 8 10 14 12 0 212 3.6%
30-Jul o o0 o0 o0 O 2 0 0 0 0 =6 4 14 26 18 O 2 4 18 6 2 2 0 115  2.0%
31-Jul 6 0 4 2 0 0O O O O -2 0 O 0 O O 0 2 2 6 8 8 8 18 18 80  1.4%
1-Aug 4 2 2 0 O O O O O O O O 0O 0 2 0 6 6 8 4 18 22 18 14 106 1.8%
2-Aug 4 0 0 0O O O O O O O O 6 2 -2 6 -2[ 3 3 5 2 10 12 9 g 66 11%
3-Aug 2 0o 2 0 0 8 0O 0O O 2 4 0 2 0 2 2 0 0 2 0 2 2 0 2 32 0.5%
4-Aug 0O 66 0 6 0 O 6 0 -2 2 0 0 0 0O 4 0 0 0 4 O 4 0 0 o0 40  0.7%
5-Aug o 0o 2 2 -4 0 O O 6 2 0 0O 2 8 4 18 0 0 0 O 0 0 0 2 42 0.7%
6-Aug 4 0 2 4 2 0 O O 2 2 0 0 2 2 2 4 0 2 0 2 0 10 18 2 60  1.0%
7-Aug 4 2 4 0 2 2 0O 4 0 O 0 O O 2 0 4 2 10 22 22 16 4 14 10 124 21%
8-Aug 0o o 0O O 0O O O 0 2 0 6 4 0 2 4 4 2 6 4 2 16 22 8 4 86  1.5%
9-Aug 2 4 0 2 o0 2 2 o 2 1 5 4 3 3 4 3| 14 42 16 10 10 62 38 16 245 42%
10-Aug 4 4 10 0 O 6 0 2 2 2 4 4 6 4 4 2 16 4 4 20 24 12 28 136 308 5.3%
11-Aug 2 o0 0 O 0O O O 4 O O O 2 o0 0O 2 6 6 8 6 0 0 6 0 O 42 0.7%
12-Aug 4 8 0 2 0O 0O O 2 2 2 0 0 O O 2 4 0 0 4 2 0 2 6 4 54  0.9%
13-Aug 2 8 8 2 4 0 2 -4 0 2 2 0 0 0 4 2 2 6 2 0 6 6 12 2 68  1.2%
14-Aug 2 14 12 14 0 4 4 20 2 2 4 2 4 0 0 16 38 24 16 64 46 48 54 22 412 71%
15-Aug 8 16 6 4 8 2 10 8 2 10 6 0 4 0 6] 8 20 15 10 37 22 25 30 14| 2711 46%
16Aug [ 7 © 3 7 4 1 4 4 2 4 4 1 8 4 2 0 2 6 4 10| 22 25 30 14| 173 3.0%
17-Aug 6 2 O0 10 0 O -2 0 6 -2 2 2 0 0 0O 0 0 -4 6 2 -2 2 6 6 28 0.5%
18-Aug o o 0 O 0O O O O O -2 2 0 2 2 2 0 2 8 24 12 6 26 20 20 124 2.1%
19-Aug o o 0 2 0 O O 0O O 2 2 0 4 6 0 4 2 -2 6 14 20 6 18 10 90  1.5%
20-Aug 0o 6 4 0 O 0 O O 2 0O O 0 O O 0O 8 6 2 0 4 16 8 10 12 88  1.5%
21-Aug 6 0 0O 4 0 O O O O O 0O 0O 2 0 2 20 8 12 14 8 0 12 10 20 118 2.0%
22-Aug 14 6 4 0 0 2 0 4 2 2 1 o 4 4 0o o0 8 8 2 2 6 -14 16 20 91  1.6%
23Aug [ 8 4 2 1 0 1 o0 2 4 4 2 0 6 8 12 14 16 4 12 20 24 14 10 20 188 32%

-continued-
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Yo o1

Date 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 Total Total
24-Aug 2 2 0 2 o o o o 2 2 1 0o 4 5 7 9 8 2 6 10 12 7 5 1 97  17%
25-Aug i1 o o0 1 1 0 -2 0O 2 2 1 0O 4 5 7 9 8 2 6 10 12 7 5 11 92  1.6%
26-Aug i1 0o o0 1 1 0 -2 0O 2 2 1 0 4 5 7 9 8 2 6 10 12 7 5 11 92  1.6%
27-Aug i1 0o o0 1 1 0 -2 0O 2 2 1 0O 4 5 7 9 8 2 6 10 12 7 5 11 92  1.6%
28-Aug i1 0o o0 1 1 0 -2 0O 2 2 1 0O 4 5 7 9 8 2 6 10 12 7 5 11 92  1.6%
29-Aug i1 0 0 1 1 0 -2 0 2 2 1 0 4 5 7 9 8 2 6 10 12 7 5 1 92  1.6%
30-Aug i 0 o0 1 1 0 -2 0o O O O O 2 2 2 4 0 0 0 O 0 0 0 2 13 0.2%
31-Aug o 2 o0 1 1 0 -2 0 -2 0 0 0 0O O O 0 2 6 2 6 4 2 4 14 36  0.6%
1-Sep o 0 2 0 2 0O 4 0 0O 0 2 4 2 8 2 4 4 0 0 O 0 0 0 2 28  0.5%
2-Sep 4 0 6 4 2 4 0 -2 0 0 0 2 6 2 4 4 2 4 0 2 2 0 0 -2 20 0.3%
3-Sep o 0 2 0 2 0O 4 0 0O 0 2 4 2 8 2 4 4 0 0 O 0 0 0 2 28  0.5%
4-Sep 4 0 6 2 4 0 0O 2 0 0O O 0 0 0O 0 0O 2 6 0 o0 2 12 4 0 40 0.7%
5-Sep 2 2 10 2 3 o 4 2 o 0o 2 0 0 0 2 2 0 0 0 0O 0 0 0 0 19 0.3%
6Sep [ 2 -1 7 1 3 o 2 1 4 o o o o 2 o0 2 0 0 0 O 0 0O 0 o0 22 0.4%
7-Sep 0o 0 4 0 2 0 O 0O O 0O O 0O O 0 O 0 2 0 -4 10 0 4 4 4 26 0.4%
8-Sep 4 2 6 0 0O 0O O 4 0 O O O 4 0 2 2 0 0 0 O 2 0 0 8 34 0.6%
9-Sep 0O 10 4 2 2 0 2 0 0 0 0O 2 0 0O O O 0 0 16 4 0 2 6 4 46 0.8%
10-Sep 6 0 0O O O O O O O O O O O O O 2 -4 0 0 O 0 0 2 o0 6  0.1%
11-Sep 2 0 0 4 0O O 2 0 0 2 2 0 0 4 0 0 -2 0 2 4 -2 0 8 6 32 05%
12-Sep 0 2 0 0 O 0O O 0O O -4 0 0 =2 0 2 0 2 0 -2 0 0 0o 8 2 8 0.1%
13Sep [ 0O o o o o o o o o o o0 2 o0 O 0O O O 4 0 O -2 0 4 2 10 0.2%

Total 230 190 148 84 82 109 70 66 47 53 97 82 109 158 194 277 274 339 359 561 591 628 529 560 5837 100%

3.9% 3.3% 2.5% 1.4% 1.4% 1.9% 1.2% 1.1% 0.8% 0.9% 1.7% 1.4% 1.9% 2.7% 3.3% 4.7% 4.7% 5.8% 6.2% 9.6% 10.1% 10.8% 9.1% 9.6%  100%

Note: Outlined areas indicate hours not counted. Numbers in outlined areas indicate estimated passage.



Appendix Al12.—Expanded daily coho salmon migration past the North River counting tower, Norton Sound, 2004.

% of
Date 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 Total Total

%

9-Jul 0 o o o o0 ©0 O 0 _ 0O 0 O 0 O 0 O 0 0 2 2 2 0 2 0 0 8 0.1%
10-ul 2 2 2 0 2 0 2 offo T 0o T 0 0o 1 oJfo 6 o0 0 4 4 0 6 33 0.3%
11-qul 2 2 0o o o0 o0 O O O 2 O0 2 o0 0 2 0 o0 0 o0 2 0 0 2 0 14 01%
12:ul 2 2 0o 2 o0 o0 4 2 0 0 O O O O O 0O 4 8 0 4 4 0 8 2 42 04%
13-qul 2 4 2 0 2 2 2 4 o0 0 O O O O 2 2 4 0 8 -2 2 0 6 0 40 0.4%
14-ul 4 2 4 o0 4 2 0 0 O O0O O O 2 0 0 0 2 2 10 2 0 6 2 0 42 0.4%
15-Jul 2 2 0o o0 o0 2 6 0O O 0O 2 0 2 0 6 6 4 2 2 14 4 2 2 0 58 0.5%
16-Jul 6 4 0 0 o0 2 4 8 2 2 0 2 2 0 6 4 2 2 6 0 2 2 0 0 56 0.5%
17-ul 6 8 2 0 2 4 o0 o014 1T © 2 4 3 6 2]Jo0o o 0o 2 2 2 2 0 52 0.5%
18-Jul 6 2 2 o0 o0 2 8 2 6 0 0 2 6 6 6 0 4 4 4 4 6 6 4 2 82 0.7%
19-ul - 4 6 2 0 4 10 14 2 0O 0O 4 2 6 4 4 4 2 2 2 0 4 0 2 4 82 0.7%
20-ul 18 18 4 10 6 20 4 O 4 2 0 2 2 2 2 6 8 8 6 18 6 14 8 10 178 16%
2-ul 12 12 4 2 4 0 8 6 4 O 2 2 2 4 10 2 6 8 18 20 16 24 12 14 192 17%
2-u 10 6 14 o0 2 6 16 8 6 4 -2 0 2 6 2 2 6 12 12 6 8 2 14 18 216 19%
23-ul 8 6 0 0 2 6 26 6 2 8 2 2 0 0 10 8 4 14 12 8 8 4 4 170 15%
24 12 14 6 2 0O 2 6 4 0 2 2 2 0 2 4 2 28 12 24 20 16 24 22 12 214 1%
25ul 8 12 0 2 4 4 14 18 6 6 0 6 0 6 12 18 8 0 8 4 6 12 4 2 148 1.3%
26-ul 6 4 8 2 0 18 24 12 6 4 2 0 -2 6 4 0 6 2 4 4 2 0 16 1.0%
27-ul 2 8 4 4 0 2 8 12 0 4 0 O 2 6 4 2 6 0 2 2 2 2 2 2 % 07%
28-ul 0 2 6 10 -2 12 10 12 16 2 6 0 0 0O 6 4 4 6 8 12 14 14 4 14 160 14%
29-ul 6 2 12 6 2 4 12 14 2 4 0 6 6 16 20 8 4 8 4 0 4 10 10 10 170 15%
3-Jul 20 2 3 32 10 12 28 20 16 6 12 -2 6 10 8 4 2 14 10 12 10 6 12 16 316 28%
3-ul 2 28 26 20 6 4 28 30|12 3 7 0 3 4 & 4] 4 6 -2 2 8 12 6 6 243 2.2%
1Aug 0 8 10 6 8 4 8 10 8 0 2 2 0 -2 0 4 2 0 2 4 4 2 6 4 102 0.9%
2-Aug 0 4 8 0 2 2 100 O0 4 2 0 0 2 4 2 2 2 4 8 2 6 2 2 74 0.7%
3-Aug 8 8 4 2 4 2 2% 4 2 6 2 0 2 4 4 0 0 2 10 6 4 4 4 0 108 1.0%
4-Aug 4 4 18 6 4 4 6 2 6 2 0 0 0O 6 2 0 10 8 12 10 10 6 8 6 134 1.2%
5Aug 10 2 28 12 2 2 4 O 6 2 2 4 0 O 4 4 6 8 10 6 6 26 6 10 160 14%
6-Aug 16 16 10 14 6 2 6 4 4 0 4 0 4 2 6 16 10 28 34 38 38 20 24 308 28%
7-Aug 54 82 66 22 32 10 20 56| 3 7 2 6 1 2 2 5 ) 4 6 6 16 12 22 10 24 470 42%
8-Aug 62 38 22 24 10 14 20 14 2 10 4 8 2 0 2 4 20 26 28 4 40 66 5 50 560 5.0%
9Aug 34 62 10 20 4 2 5 3 14 o0 0 10 -2 6 -2 4 8 8 24 20 34 16 2 4 362  32%
10-Aug 12 10 6 2 8 8 10 -4 2 2 4 -4 0 2 10 18 8 44 22 30 8 12 12 2 224 2.0%

-continued-
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% of
Date 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 Total Total
11-Aug 20 30 12 10 8 4 4 18 8 2 0 -2 4 6 8 20 14 12 22 6 24 6 14 16 266 2.4%
12-Aug 42 46 22 12 16 4 24 18 4 2 4 2 -2 2 6 -2 14 34 28 30 34 28 4 14 386 3.5%
13-Aug 25 25 11 7 8 5 12 17 14 3 13 4 5 3 6 5 11 17 21 19 27 19 6 13 296 2.6%
14-Aug 25 25 11 7 8 5 12 17 14 3 13 4 5 3 6 5 11 17 21 19 27 19 6 13 296 2.6%
15-Aug 25 25 11 7 8 5 12 17 14 3 13 4 5 3 6 5 11 17 21 19 27 19 6 13 296 2.6%
16-Aug 25 25 11 7 8 5 12 17 14 3 13 4 5 3 6 5 11 17 21 19 27 19 6 13 296 2.6%
17-Aug 25 25 11 7 8 5 12 17 14 3 13 4 5 3 6 5 11 17 21 || 8 20 10 8 12 270 2.4%
18-Aug 8 4 0 2 0 6 0 16 24 4 22 6 12 4 6 12 8 0 14 12 2 18 18 8 206 1.8%
19-Aug 8 0 0 4 2 6 2 4 10 14 10 2 8 12 12 14 18 12 6 18 18 8 16 6 210 1.9%
20-Aug 16 10 0 4 0 2 0 14 -4 8 6 12 8 8 8 2 10 4 2 14 8 2 22 12 168 1.5%
21-Aug 14 6 0 -2 0 0 0 6 | -3 4 4 5 6 7 8 3 || 28 8 18 26 22 4 6 164 1.5%
22-Aug 20 4 -4 2 0 2 0 10 -2 0 2 -2 4 6 8 4 8 0 12 30 30 18 32 22 206 1.8%
23-Aug 8 0 4 4 2 0 2 6 -6 0 16 -2 6 0 16 8 8 26 30 14 0 44 20 72 278 2.5%
24-Aug 0 2 2 -2 2 4 2 0 2 0 2 8 2 0 -4 2 10 24 12 6 2 34 14 26 150 1.3%
25-Aug 50 2 4 2 -2 -2 -2 2 -2 0 0 0 -2 -2 2 8 18 40 18 4 4 0 -4 16 154 1.4%
26-Aug 12 4 2 2 -8 -4 2 -2 -6 4 -16 0 2 0 4 -4 4 2 24 2 6 0 0 22 52 0.5%
27-Aug 24 6 -6 -4 -6 -2 -2 0 0 2 0 2 4 2 0 8 0 2 0 2 0 0 14 46 92 0.8%
28-Aug 0 2 12 0 o -2 -2 380 1 0 1 2 1 0 4 || 2 2 4 0 2 10 4 210 191 17%
29-Aug 32 2 4 0 -4 -4 2 2 0 0 0 0 0 0 0 0 14 6 36 14 20 8 0 10 142 1.3%
30-Aug 6 -6 -4 -4 -2 0 0 -4 6 0 6 2 0 0 2 0 4 2 6 6 2 0 -8 62 76 0.7%
31-Aug 80 0 2 -6 -4 0 2 2 14 0 0 0 0 2 0 4 0 2 14 0 4 4 4 28 152 1.4%
1-Sep 108 32 -4 -10 -6 -2 -4 0 0 2 0 2 0 8 0 6 10 6 0 0 2 2 4 30 186 1.7%
2-Sep 50 34 -4 2 0 -6 -2 -2 -2 2 0 0 0 0 0 2 0 2 0 0 0 0 0 16 92 0.8%
3-Sep 20 2 -12 -4 -6 -18 -2 -60 6 0 0 0 0 0 0 0 0 0 0 0 0 0 12 100 38 0.3%
4-Sep 76 10 -2 0 -2 -4 -4 o |l 3 1 0 0 0 2 -1 0] o 8 0 6 2 0 12 46 153 1.4%
5-Sep 38 16 6 4 -2 0 -2 -16 0 2 0 0 0 4 -2 0 0 0 0 6 2 0 0 48 104 0.9%
6-Sep 44 -4 10 0 -16 4 -4 2 0 0 2 0 0 0 0 0 0 2 0 0 4 4 6 44 98 0.9%
7-Sep 72 34 18 -6 10 -6 -4 0 0 4 0 0 0 0 0 0 0 0 2 0 0 0 2 66 192 1.7%
8-Sep 8 -6 -6 2 4 0 -4 -6 0 0 0 0 2 0 0 2 2 2 0 -2 0 0 2 54 54 0.5%
9-Sep 60 30 10 -6 0 -4 0 0 0 0 0 0 0 0 0 0 -4 0 16 0 20 0 16 80 218 1.9%
10-Sep 18 -2 32 0 4 -8 -4 -2 0 0 0 2 0 0 0 4 -6 0 0 4 0 0 22 52 106  0.9%
11-Sep 12 6 -6 32 6 4 0 ol o 0 1 0 0 0 0 2 ]l o 0 12 0 4 2 22 16 113 1.0%
12-Sep 4 14 18 12 0 -2 -6 -6 0 0 2 -2 0 0 0 0 2 4 0 0 0 0 0 62 102 0.9%
13-Sep 24 24 6 4 -2 0 -4 -8 0 0 0 2 0 6 2 -2 8 2 0 6 0 0 24 76 168 1.5%
14-Sep  -10 6 -2 0 -2 0 2 0 0 0 0 0 2 0 -18 0 0 -2 -14 -6 6 0 46 -2 6 0.1%
Total 1359 881 455 289 160 157 446 309 283 153 175 105 131 184 232 247 411 519 657 590 638 628 602 1576 11,187 90%

12.1% 7.9% 41% 2.6% 14% 14% 40% 28% 25% 14% 16% 09% 12% 1.6% 21% 22% 3.7% 46% 59% 53% 57% 56% 54% 14.1% 100%

Note: Outlined areas indicate hours not counted.



Appendix Al13.—Climatological and stream observations from the North River counting tower, Norton
Sound, 2002.

Water
Air Temp Water % Cloud Depth Water Visibility

Date Time °F Temp °F Cover (inches) (Secchi) Observer
1-Jul 08:00 59.0 58.0 100% 16.0 clear NA
2-Jul 20:00 60.0 58.0 100% 16.5 clear NA
3-Jul 08:00 50.0 57.0 50% 18.0 clear NA
4-Jul 08:00 48.0 52.0 100% 19.0 clear NA
5-Jul 08:00 34.0 52.0 100% 19.0 clear NA
6-Jul 08:00 49.0 50.0 100% 19.0 clear NA
7-Jdul 08:00 50.0 50.0 100% 29.0 slightly turbid NA
8-Jul 08:00 46.0 51.0 85% 25.0 slightly turbid NA
9-Jul 08:00 46.0 52.0 75% 24.0 clear NA
10-Jul 08:00 50.0 52.0 78% 24.0 clear NA
11-Jul 08:00 48.0 52.0 68% 24.0 clear NA
12-Jul 08:00 50.0 52.0 75% 23.0 clear NA
13-Jul 08:00 60.0 57.0 0% 22.0 clear NA
14-Jul 20:00 56.0 58.0 87% 21.0 clear NA
15-Jul 08:00 62.0 58.0 75% 21.0 clear NA
16-Jul 08:00 66.0 59.0 10% 20.0 clear NA
17-dul 08:00 63.0 60.0 80% 20.0 clear NA
18-Jul 08:00 60.0 60.0 100% 20.0 clear NA
19-Jul 08:00 NA 60.0 56% 20.0 clear NA
20-Jul 08:00 46.0 60.0 69% 19.0 clear NA
21-Jul 08:00 54.0 60.0 0% 19.0 clear NA
22-Jul 08:00 56.0 60.0 100% 18.0 clear NA
23-Jul 08:00 66.0 60.0 100% 16.5 clear NA
24-Jul 08:00 60.0 59.0 99% 16.0 clear NA
25-Jul 08:00 56.0 59.0 100% 17.0 clear NA
26-Jul 08:00 48.0 59.0 100% 17.0 clear NA
27-Jul 08:00 48.0 52.0 100% 20.0 clear NA
28-Jul 08:00 56.0 57.0 100% 20.0 clear NA
29-Jul 08:00 54.0 58.0 100% 23.0 clear NA
30-Jul 08:00 48.0 60.0 100% 21.0 clear NA
31-Jul 08:00 52.0 60.0 92% 20.0 clear NA
1-Aug 08:00 62.0 60.0 0% 19.0 clear NA
2-Aug 08:00 50.0 60.0 0% 18.5 clear NA
3-Aug 08:00 52.0 60.0 0% 18.0 clear NA
4-Aug 08:00 75.0 62.0 0% 17.0 clear NA
5-Aug 08:00 46.0 58.0 0% 17.0 clear NA
6-Aug 08:00 46.0 56.0 0% 17.0 clear NA
7-Aug 08:00 36.0 54.0 0% 16.0 clear NA
8-Aug 08:00 36.0 52.0 70% 16.0 clear NA
9-Aug 08:00 50.0 54.0 100% 16.0 clear NA
10-Aug 08:00 52.0 53.0 0% 17.0 clear NA
11-Aug 08:00 36.0 52.0 0% 17.0 clear NA
12-Aug 08:00 38.0 54.0 0% 17.0 clear NA
13-Aug 08:00 30.0 50.0 50% 16.0 clear NA
14-Aug 08:00 40.0 50.0 70% 16.0 clear NA
15-Aug 08:00 42.0 52.0 100% 15.5 clear NA
16-Aug 08:00 40.0 52.0 100% 16.0 clear NA
17-Aug 08:00 50.0 52.0 100% 16.5 clear NA
18-Aug 08:00 50.0 52.0 100% 18.0 clear NA
19-Aug 08:00 44.0 50.0 98% 20.0 clear NA
20-Aug 08:00 36.0 48.0 10% 20.0 clear NA
21-Aug 08:00 38.0 48.0 10% 20.0 clear NA
22-Aug 08:00 36.0 46.0 0% 20.0 clear NA
23-Aug 08:00 33.0 46.0 0% 18.0 clear NA
24-Aug 08:00 30.0 45.0 0% 17.0 clear NA
25-Aug 08:00 40.0 46.0 98% 17.0 clear NA
26-Aug 08:00 36.0 48.0 80% 16.0 clear NA
27-Aug 08:00 36.0 48.0 85% 16.0 clear NA
28-Aug 08:00 44.0 48.0 80% 16.0 clear NA
29-Aug 08:00 40.0 48.0 75% 17.0 clear NA

Note: NA = no observation made.
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Appendix Al4.—Climatological and stream observations from the North River counting tower, Norton
Sound, 2003.

Water
Air Temp Water % Cloud Depth Water Visibility
Date Time °c Temp °C Cover (inches) (Secchi) Observer
16-Jun 08:00 8.0 10.0 100% 14.0 clear Jacob
17-Jun 08:00 12.0 10.0 30% 14.0 clear jmk
18-Jun 20:00 22.0 11.0 90% 14.0 clear Jacob
19-Jun 08:00 15.0 11.0 99% 145 clear Jacob
20-Jun 20:00 23.0 10.0 85% 14.8 clear CF
21-Jun 08:00 14.0 10.0 40% 14.0 clear Jacob
22-Jun 20:00 NA NA NA NA NA NA
23-Jun 08:00 14.0 14.0 100% 14.3 clear jmk
24-Jun 20:00 12.0 12.0 100% 145 clear jmk
25-Jun 08:00 12.0 10.0 75% 13.8 clear jmk
26-Jun 2000 18.0 12.0 50% 12.5 clear CF
27-Jun 08:00 10.0 10.0 2% 115 clear jmk
28-Jun 20:00 12.0 14.0 60% 12.0 clear jmk
29-Jun 08:00 50F 14.0 100% 11.0 clear jmk
30-Jun 08:00 12.0 10.0 99% 125 clear illegible
1-Jul 20:00 13.0 9.0 100% 29.0 turbid CF
2-Jul 09:30 11.0 6.0 100% 415 turbid jmk
3-Jul 08:00 NA NA NA NA NA NA
4-Jul 20:00 14.0 9.0 25% 28.0 slightly turbid Jacob
5-Jul 08:00 12.0 8.0 100% 25.5 clear jmk
6-Jul 20:00 10.0 9.5 100% 21.0 clear jmk
7-dul 08:00 10.0 10.0 99% 20.0 clear jmk
8-Jul 08:00 10.0 10.0 100% 19.0 clear jmk
9-Jul 08:00 16.0 12.0 100% 17.0 clear illegible
10-Jul 08:00 10.0 11.0 100% 16.5 clear CF
11-Jul 08:00 10.0 10.0 99% 16.8 clear CF
12-Jul 08:00 15.0 10.0 30% 15.0 clear jmk
13-Jul 08:00 15.0 10.0 2% 14.3 clear Jacob
14-Jul 08:00 12.0 12.0 100% 135 clear CF
15-Jul 08:00 5.0 9.0 100% 15.5 clear CF
16-Jul 08:00 5.0 9.0 70% 15.5 clear CF
17-Jul 08:00 3.0 8.0 0% 14.0 clear Jacob
18-Jul 08:00 12.0 10.0 90% 12.8 clear CF
19-Jul 08:00 13.0 11.0 45% 12.0 clear Jolene
20-Jul 08:00 12.0 11.0 70% 11.0 clear jmk
21-Jul 20:00 12.0 11.0 100% 10.5 clear jmk
22-Jul 08:00 12.0 9.0 100% 10.5 clear illegible
23-Jul 08:00 14.0 10.0 100% 10.8 clear illegible
24-Jul 08:00 14.0 10.0 100% 13.5 clear illegible
25-Jul 08:00 16.0 10.0 85% 15.0 clear Jacob
26-Jul 20:00 12.0 8.0 100% 25.8 turbid Jacob
27-Jul 08:00 NA NA NA NA NA NA
28-Jul 20:00 16.0 10.0 70% 28.8 turbid Jolene
29-Jul 08:00 14.0 9.0 100% 27.0 turbid illegible
30-Jul 08:00 8.0 8.0 100% 25.5 turbid illegible
31-Jul 08:00 6.0 8.0 4% 25.0 turbid Jacob

-continued-
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Water
Air Temp Water % Cloud Depth
Date Time °c Temp °C Cover (inches) Water Visibility Observer
1-Aug 08:00 16.0 8.0 5% 23.0 clear Jacob
2-Aug 20:00 12.0 8.0 100% 215 clear Jacob
3-Aug 08:00 10.0 9.0 100% 21.0 clear illegible
4-Aug 08:00 11.0 9.0 100% 20.3 clear CF
5-Aug 08:00 11.0 9.0 100% 19.0 clear CF
6-Aug 08:00 10.0 8.0 0% 18.0 clear Jacob
7-Aug 20:00 17.0 9.0 100% 17.3 clear Jacob
8-Aug 08:00 11.0 10.0 90% 175 clear CF
9-Aug 08:00 12.0 12.0 10% 16.5 clear illegible
10-Aug 08:00 12.0 10.0 85% 155 clear Jacob
11-Aug 08:00 12.0 12.0 100% 16.5 clear illegible
12-Aug 08:00 10.0 10.0 100% 20.0 clear illegible
13-Aug 08:00 11.0 9.0 100% 185 clear illegible
14-Aug 08:00 13.0 10.0 100% 20.0 clear illegible
15-Aug 08:00 9.0 9.0 100% 30.3 turbid CF
16-Aug 08:00 10.5 8.0 100% 35.5 slightly turbid illegible
17-Aug 08:00 3.0 6.0 65% 34.0 clear illegible
18-Aug 08:00 0.0 6.0 0% 323 clear illegible
19-Aug 08:00 6.0 6.0 75% 31.0 clear illegible
20-Aug 08:00 8.0 6.0 85% 29.0 clear illegible
21-Aug 08:00 13.0 8.0 85% 27.8 clear illegible
22-Aug 08:00 3.0 8.0 80% 26.0 clear CF
23-Aug 08:00 8.0 6.5 100% 26.0 clear illegible
24-Aug 08:00 9.0 8.0 90% 41.0 turbid illegible
25-Aug 08:00 10.0 8.0 100% 43.0 turbid illegible
26-Aug 08:00 9.5 8.0 95% 53.0 turbid illegible
27-Aug 08:00 10.0 7.5 95% 52.0 turbid illegible
28-Aug 08:00 5.0 5.0 10% 48.0 turbid CF
29-Aug 08:00 4.0 5.0 3% 43.8 slightly turbid CF
30-Aug 08:00 9.0 7.5 100% 41.0 slightly turbid GR
31-Aug 08:00 10.0 7.5 100% 38.8 clear GR
1-Sep 20:00 12.0 7.0 100% 35.8 clear CF
2-Sep 20:00 8.0 6.0 97% 35.0 clear CF
3-Sep 20:00 9.0 6.0 100% 335 clear CF
4-Sep 20:00 8.0 6.0 25% 33.0 clear CF
5-Sep 08:00 3.0 5.0 90% 33.0 clear CF
6-Sep 08:00 7.5 7.5 75% 31.0 clear GR
7-Sep 20:00 11.0 8.0 25% 29.5 clear HEN JR.
8-Sep 08:00 7.0 5.0 95% 30.0 clear illegible
9-Sep 08:00 7.0 6.0 99% 28.8 clear illegible
10-Sep 08:00 5.0 1.0 100% 275 clear illegible
11-Sep 20:00 8.0 5.0 100% 28.0 clear illegible
12-Sep 08:00 5.0 6.0 90% 27.0 clear GR
13-Sep 20:00 7.0 4.5 99% 25.0 clear GR

Note: NA = no observation made. lllegible = observer's name or initials unreadable.
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Appendix Al15.—Climatological and stream observations from the North River counting tower, Norton
Sound, 2004.

Air % Water
Temp Water Cloud Depth Water
Date Time °C Temp °C Cover (inches) Visibility Observer
16-Jun 09:00 14.00 clear RS
17-Jun 09:00 19.0 10.0 75% 13.75 clear RS
18-Jun 09:00 17.0 12.0 5% 15.25 clear RS
19-Jun 07:00 12.0 9.0 0% 14.00 clear RS
20-Jun 09:00 13.0 10.0 0% 12.00 clear RS
21-Jun 09:00 15.0 11.0 80% 11.50 clear RS
22-Jun 09:00 14.0 11.0 95% 11.00 clear RS
23-Jun 09:00 14.0 10.0 97% 10.75 clear RS
24-Jun 09:00 10.0 9.0 100% 11.25 clear RS
25-Jun 09:00 12.0 10.0 90% 11.00 clear CF
26-Jun 09:00 10.0 11.0 100% 9.75 clear AO
27-Jun 09:00 11.0 11.0 100% 8.75 clear AO
28-Jun 09:00 22.0 13.0 0% 7.75 clear ZP
29-Jun 09:00 21.0 14.0 50% 6.50 clear ZP
30-Jun 09:00 16.0 13.0 100% 6.00 clear ZP
1-Jul 09:00 10.0 12.0 100% 5.50 clear ZP
2-Jul 09:00 13.0 13.0 100% 5.25 clear CF
3-Jul 09:00 15.0 13.0 100% 5.00 clear CF
4-Jul 09:00 15.0 11.0 100% 4.50 clear ZP
5-Jul 09:00 13.0 13.0 100% 3.75 clear CF
6-Jul 09:00 14.0 13.0 95% 3.00 clear CF
7-Jul 09:00 11.0 11.0 100% 2.50 clear CF
8-Jul 09:00 12.0 10.0 100% 2.25 clear CF
9-Jul 09:00 12.0 10.0 100% 2.45 clear CF
10-Jul 09:00 14.0 11.0 100% 2.00 clear AO
11-Jul 09:00 16.0 16.0 95% 1.25 clear AO
12-Jul 09:00 12.0 12.0 25% 0.25 clear ZP
13-Jul 09:00 28.0 14.0 15% reset @10 clear ZP
14-Jul 09:00 20.0 15.0 0% 9.75 clear AO
15-Jul 09:00 21.0 15.0 98% 9.45 clear AO
16-Jul 09:00 26.0 14.0 98% 10.25 clear AO
17-Jul 09:00 24.0 14.0 80% 10.50 clear AO
18-Jul 09:00 23.0 14.0 100% 10.00 clear CF
19-Jul 09:00 18.0 13.0 60% 9.50 clear CF
20-Jul 09:00 18.0 14.0 15% 8.75 clear CF
21-Jul 09:00 13.0 15.0 100% 8.00 clear CF
22-Jul 09:00 13.0 15.0 15% 7.50 clear AO
23-Jul 09:00 15.0 15.0 99% 7.75 clear CF
24-Jul 09:45 26.0 15.0 0% 7.25 clear CF
25-Jul 09:00 13.0 15.0 50% 7.00 clear AO
26-Jul 09:00 13.0 15.0 100% 6.75 clear MT
27-Jul 09:00 13.0 16.0 100% 6.75 clear MT
28-Jul 09:30 18.0 12.0 70% 7.50 clear CF
29-Jul 09:00 15.0 15.0 90% 7.25 clear AO
30-Jul 09:00 12.0 14.0 99% 7.50 clear AO
31-Jul 09:00 16.0 16.0 100% 7.00 clear MT
-continued-
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Air % Water
Temp Water Cloud Depth Water
Date Time °C Temp °C Cover (inches) Visibility Observer
1-Aug 09:00 14.0 15.0 100% 6.50 clear ZP
2-Aug 09:00 13.0 13.0 100% 6.50 clear zpP
3-Aug 09:00 11.0 12.0 100% 6.25 clear MT
4-Aug 09:00 12.0 12.0 99% 6.75 clear zpP
5-Aug 09:00 13.0 11.0 5% 6.25 clear ZP
6-Aug 09:00 11.0 12.0 40% 6.00 clear MT
7-Aug 09:00 13.0 14.0 100% 5.75 clear MT
8-Aug 09:00 13.0 13.0 100% 5.75 clear ZP
9-Aug 09:00 12.0 12.0 100% 13.50 poor zZpP
10-Aug 09:00 13.0 12.0 97% 11.50 fair zpP
11-Aug 09:00 14.0 13.0 100% 9.75 clear zpP
12-Aug 09:00 13.0 13.0 100% 14.25 clear ZP
13-Aug 10:30 14.0 N/A 100% 46.00 dirty AO
14-Aug
15-Aug Camp Closed--Dirty water to bank level (CF)
16-Aug
17-Aug 9:00 N/A N/A N/A N/A 1/2 panel visible CF
18-Aug 9:00 18.0 N/A 10% N/A 1/3 panel visible CF
19-Aug 9:00 18.0 N/A 35% N/A fair CF
20-Aug 9:00 13.0 N/A 85% reset @20 fair MT
21-Aug 9:00 13.0 10.0 50% 18.00 fair AO
22-Aug 9:00 15.0 10.0 100% 16.25 clear zpP
23-Aug 9:00 12.0 10.0 30% 14.25 clear MT
24-Aug 9:00 10.0 10.0 40% 12.75 clear MT
25-Aug 9:30 11.0 10.0 75% 11.00 clear CF
26-Aug 9:00 2.0 8.0 10% 9.50 clear CF
27-Aug 9:00 12.0 7.0 85% 8.50 clear AO
28-Aug 9:00 0.0 6.0 70% 7.75 clear MT
29-Aug 9:00 8.0 7.0 100% 6.50 clear MT
30-Aug 9:00 7.0 8.0 100% 6.25 clear MT
31-Aug 9:00 9.0 9.0 100% 6.25 clear MT
1-Sep 9:00 8.0 8.0 100% 5.00 clear CF
2-Sep 9:00 8.0 8.0 50% 4.25 clear CF
3-Sep 9:00 2.0 1.0 % 3.00 clear CF
4-Sep 9:00 4.0 6.0 100% 2.50 clear MT
5-Sep 9:00 7.0 7.0 100% 3.25 clear MT
6-Sep 9:00 4.0 7.0 80% 2.25 clear ZP
7-Sep 9:00 3.0 6.0 5% 1.00 clear CF
8-Sep 9:00 7.0 7.0 90% reset @15 clear ZP
9-Sep 9:00 6.0 7.0 5% 14.50 clear ZP
10-Sep 9:00 7.0 6.0 99% 14.00 clear AO
11-Sep 9:00 4.0 7.0 95% 13.50 clear MT
12-Sep 9:00 2.0 6.0 60% 13.00 clear MT
13-Sep 9:00 2.0 5.0 70% 13.00 clear zZpP
14-Sep 9:00 2.0 5.0 100% 13.50 clear ZP

Note: NA = no observation made. lllegible = observer's name or initials unreadable.
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